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COMMUNICATION 

The European Patent Office herewith transmits as an enclosure the European search report for the 
above-mentioned European patent application. 

If applicable, copies of the documents cited in the European search report are attached. 

13 Additional set(s) of copies of the documents cited in the European search report is (are) enclosed 
as well. 



REFUND OF THE SEARCH FEE 

If applicable under Article 10 Rules relating to fees, a separate communication 
from the Receiving Section on the refund of the search fee will be sent later. 
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EUROPEAN SEARCH REPORT 



Application Number 

EP 99 90 3901 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lntCI.6) 



M.HANAFI ET AL.: n UK-2A,B,C AND D, NOVEL 
ANTIFUNGAL ANTIBIOTICS FROM STREPTOMYCES 
SP. 517-02" 

JOURNAL OF ANTIBIOTICS. , 

vol. 49, no. 12, December 1996 (1996-12), 

pages 1226-31, XP002224747 

JAPAN ANTIBIOTICS RESEARCH ASSOCIATION. 

TOKYO. , JP 

ISSN: 0021-8820 

* page 1226; figure 1 * 

M. UEKI: "THE MODE OF ACTION OF UK-2A AND 

UK-3A, NOVEL ANTIFUNGAL ANTIBIOTICS FROM 

STREPTOMYCES SP. 517-02" 

JOURNAL OF ANTIBIOTICS. , 

vol. 50, no. 12, December 1997 (1997-12), 

pages 1052-7, XP002224748 

JAPAN ANTIBIOTICS RESEARCH ASSOCIATION. 

TOKYO., JP 

ISSN: 0021-8820 

* page 1052 * 



I- 5, 

II- 18 



C07D321/00 

C07D405/12 

A61K31/335 

A61K31/44 

A61K31/505 

A01N43/40 

A61P31/00 



I- 5, 

II- 18 



TECHNICAL FIELDS 
SEARCHED (lntCI.6) 



C07D 

A61K 
A61P 



The supplementary search report has been based on the last 
set of claims valid and available at the start of the search. 



Place of search 



THE HAGUE 



Date of completion of the search 

12 December 2002 



Examiner 



Francois, J 



CATEGORY OF CfTED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the fifing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



' EO/US 

PCT/JP99/00541 

. -ATENT COOPERATION TREmTY 



From the INTERNATIONAL BUREAU 



PCT 


To: 


NOTIFICATION OF ELECTION 


United States Patent and Trademark 




Office 


(PCT Rule 61.2) 


(Box PCT) 


Prwctal Pla7A O 
vjyolai riata ^ 




Washington, DC 20231 




ETATS-UNIS D'AMERIQUE 


Date of mailing: 


in its capacity as elected Office 


12 August 1999(12.08.99) 




International application No.: 


Applicant's or agent's file reference: 


PCT/JP99/00541 


118545-506 


International filing date: 


Priority date: 


08 February 1999 (08.02.99) 


06 February 1998 (06.02.98) 


Applicant: 




SAKANAKA, Osamu et al 




1. The designated Office is hereby notified of its election made: 


{"x| in the demand filed with the International preliminary Examining Authority on: 


11 June 1999(11.06.99) 


| | in a notice effecting later election filed with the International Bureau on: 


2. The election | X| was 




| | was not 




made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 


Rule 32.2(b). 






Authorized officer: 


The International Bureau of WIPO 




34, chemin des Cotombettes 




121 1 Geneva 20, Switzerland 


J. Zahra 


Facsimile No.: (41-22)740.14.35 


Telephone No.: (41-22)338.83.38 

2769876 



Form PCT/IB/331 (July 1992) 



PCT/JP99/00541 



PATENT COOPERATION TREATY 



From the INTERNATIONAL BUREAU 




PCT 



NOTIFICATION OF RECEIPT OF 
RECORD COPY 



(PCT Rule 24.2(a)) 



To: 



SATO, Kazuo 

Kyowa Patent & Law Office, Room 

323, Fuji Bid,, 

2-3, Marunouchi 3-chome, 

Chiyoda-ku, Tokyo 100-0005 

JAPON 



Date of mailing (day/month/year) 
15 March 1999(15.03.99) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
118545-506 


International application No. 

PCT/JP99/00541 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

MEIJI SEIKA KAISHA, LTD. (for all designated States except US) _ 

SAKANAKA, Osamu et al (for US) 

international filing date 08 February 1999 (08.02.99) 

Priority date(s) claimed 06 February 1998 (06.02.98) 

Date of receipt of the record copy 
by the International Bureau : 

List of designated Offices 



19 February 1999 (19.02.99) 



AP :GH,GM,KE,LS,MW,SD,SZ,UG,ZW 
EA :AMAZ,BY,KG,KZ,MD,RU/TJ/rM 

EP rAT^E^H^DE^K^S^FLFR^B^RJEJT^U^MCNUP^SE 
OA iBF^J^F^CCLCM^^GN^GW^UMR^E^NJDJG 

National lAUAM^AU^BA^B^BG^R^BY^A^H^N^U^^DE^K^EE^S^I^B^D^GE^GH, 
GM,HR,HUJDJUNJSJP,KE,KG,KP,KR^^ 

N^PUPT^O^U^D^E^CSLSK^UTJTIVITRT^UA^CUS^Z^N^U^W 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 



□ 



X | time limits for entry into the national phase 
confirmation of precautionary designations 
X | requirements regarding priority documents 
A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 





The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22)740.14.35 


Authorized officer: / 

M. Sakai ^S^L 

Telephone No. (41-22)338.83.38 / 



Form PCT/IB/301 (July 1998) 



002524099 



ANNEX TO FORM PCT/IB/301 



International application No. 

PCT/JP99/00541 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 1 9 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 

In addition-to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices. It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
•timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each designated . _ 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicant's Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 

GRand ES became bound by PCT Chapter II on 7 September 1996 ancM5 September 1997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after~7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II oas_ — 
the right to file a demand for international preliminary examination. _ — ~ 

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

-This notification lists only specific designations made under Rule 4.9(a) in the request. It is inTportant to check that these 
designations are correct. Errors in designations can be'correctedwhere precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 1 5 months from the priority date. If it is not confirmed/it will automatically be regarded as withdrawn 
by the applicant. There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the fcind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation rnust reach the receiving Office within the 15-month time limit. 

REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled- 

Wherethe priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office- 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the"expiration of 1 6 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 1 6-month time limit (Rule 1 7.1 (a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 16-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 1 6-month time 
limit is the fifing date of the earliest application whose priority is claimed. 



Form PCT/IB/301 (Annex) (July 1998) 



002524099 



PATENT COOPERATION TREATY 



PCT/JP99/00541 



From the INTERNATIONAL BUREAU 



r K Y O W A 
PAT ENT 



<U999_ 
RECEIVED, 



PCT 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 



(PCT Administrative Instructions, Section 41 1) 



To: 



SATO, Kazuo 

Kyowa Patent & Law Office 
Fuji Building, Room 323 
2-3, Marunouchi 3-chome 
Chiyoda-ku 
Tokyo 100-0005 



Date of mailing (day/month/year) 
12 April 1999 (12.04.99) 






Applicant's or agent's file reference 
118545-506 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP99/00541 


International filing date (day/month/year) 

08 February 1999 (08.02.99) 


International publication date (day/month/year) 

Not yet published 


Priority date (day/month/year) 

06 February 1998 (06.02.98) 


Applicant 

MEIJI SEIKA KAISHA, LTD. et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk^*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 1 7.1 (a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 



4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 
as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date 



06 Febr 1998 (06.02.98) 



Priority application No. 



10/26257 



Country or regional Office 
or PCT receiving Office 

JP 



Date of receipt 
of priority document 

26 Marc 1999 (26.03.99) 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

M. Sakai 
Telephone No. (41-22) 338.83.38 




Form PCT/IB/304 (July 1998) 



002563044 



PATENT COOPERATION TREATY 



WO 99/40081 
PCT/JP99/00541 



From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
. COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 


To: 

SATO, Kazuo 

Kyowa Patent & Law Office 
Fuji Building, Room 323 
z-o, iviarunoucni o-cnome 

Tokyo 100-0005 LJ-t±Z \ 

JAPON ( M «> 


Date of mailing (day/month/year) 
12 August 1999 (12.08.99) 




Applicant's or agent's file reference 
118545-506 


IMPORTANT NOTICE 


International application No. International filing date (day/month/year) Priority date (day/month/year) 

PCT/JP99/00541 08 February 1999 (08.02.99) 06 February 1998 (06.02.98) 


Applicant 

MEIJI SEIKA KAISHA, LTD. et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,CN,EP,IL,JP,KP,KR,US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AL^M^AT^BA^B^G^R^CA,^^ 

IDJNJS^E.KG^LaLK^R^LT^ 

SE^CSI^^SLTJ^M.TR^TT.UA.UG.UZ.VN^U^W 
The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
1 2 August 1 999 (1 2.08.99) under No. WO 99/40081 



REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 1 9-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


J. Zahra 


1211 Geneva 20, Switzerland 


Facsimile No. (41-22) 740.14.35 


Telephone No. (41 -22) 338.83.38 



Form PCT/IB/308 (July 1 996) 2777553 



PATENT COOPERATION TREATY 



PCT/JP99/00541 



From the INTERNATIONAL BUREAU 



PCT 

INFORMATION CONCERNING ELECTED 
OFFICES NOTIFIED OF THEIR ELECTION 

(PCT Rule 61.3) 


To: 

SATO, Kazuo 

Kyowa Patent & Law Office 

Fuji Building, Room 323 

£.'O f iviarunoucni o-cnome 

Chiyoda-ku 

Tokyo 100-0005 

JAPON 


Date of mailing (day/month/year) 

12 August 1999 (12.08.99) 




Applicant's or agent's file reference 
118545-506 


IMPORTANT INFORMATION 


International application No. 
PCT/JP99/00541 


International filing date (day/month/year) 
08 February 1999 (08.02.99) 


Priority date (day/month/year) 

06 February 1998 (06.02.98) 


Applicant 

MEIJI SEIKA KAISHA, LTD. et al 



1 . The applicant is hereby informed that the International Bureau has, according to Article 31 (7), notified each of the following 
Offices of its election: 

AP :GH,GM,KE,LS,MW,SD,SZ,UG,ZW 

EP lAT^E^CH^CY^E^K^ES^FUFR^B^RJEJT^LU^CNL^T^SE 

National lAU^G^R^CA^CN^DE^BJLJP^P^R^N^CNZ^PL^O^U^SE^^US 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

OA iBF^J^CF^CCCLCM^GA^N^W^L^MR^NE^N^TG 

National lAL^AM^AT^B^BB^BY^H^CU^DK^EE^ES^FLGD^E^H^M^R^UJDJN, 

IS^E^CKZ^CLK^LR^LS^T^U^V^D^CM^MW^MX^PT^D^CSUSL^J^MTR, 
TT,UA,UG,UZ,VN,YU,ZW 

3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application (Article 39(1)(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1 J. 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume II 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer: 

J. Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/332 (September 1997) 



2777553 



PATENT COOPERATION TREA 



VTY 




From the INTERNATIONAL BUREAU 



PCT 



NICATION IN CASES FOR WHICH 
OTHER FORM IS APPLICABLE 



Date of mailing {day/month/year) 

12 April 1999 (12.04.1999) 



To: 



SATO, Kazuo 

Kyowa Patent & Law Office 
Fuji Building, Room 323 
2-3, Marunouchi 3-chome 
Chiyoda-ku 
Tokyo 100-0005 
JAPON 



Applicant's or agent's file reference 

118545-506 



REPLY DUE 



see paragraph 1 below 



International application No. 

PCT/JP99/00541 



International filing date {day/month/year) 

08 February 1999 (08.02.1999) 



Applicant 



MEIJ1 SEDCA KAISHA, LTD. 



I | REPLY DUE within 



months/days from the above date of mailing 



I I NO REPLY DUE, however, see below 

IMPORTANT COMMUNICATION 
I I INFORMATION ONLY 

COMMUNICATION: 

The International Bureau acknowledges receipt, on 12 March 1999 (12.03.1999), of a sheet. 

The International Bureau will publish this sheet in the pamphlet with the following entry on the cover 
sheet: 

"With (an) indication(s) in relation to a deposited biological material furnished under Rule \3bis 
separately from the description." 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 



M. Sakai 



Telephone No. (41-22) 338.83.38 




Form PCT/IB/345 (July 1992) 
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Int. Cl. * C07D321/00, 405/12, A61K31/335, A61K31/44, A61K31/505 
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Applicant's or agent* s file reference 
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IMPORTANT NOTIFICATION 




International application No. 
PCT/JP99/00541 


International filing date (day/month/year) 

08 February 1999 (08.02.99) ^S&r 


Applicant ' / *%^ o 

MEIJI SEIKA KAISHA, LTD. et al §^ ^ 


b 



1 . Transmittal of the translation to the applicant. 

The International Bureau transmits herewith a copy of the English translation made by the 
International Bureau of the international preliminary examination report established by the 
International Preliminary Examining Authority. 



2. Transmittal of the copy of the translation to the elected Offices. 

The International Bureau notifies the applicant that copies of that translation have been 
transmitted to the following elected Offices requiring such translation: 

EP / AT / AU # BR # CA,CH,CN,CZ,FI,KP,NO,NZ,PL,RO,RU,SK / US 



The following elected Offices, having waived the requirement for such a transmittal at this time, 
will receive copies of that translation from the International Bureau only upon their request: 

A^EA.AL^M^^BA^BB.BG.BYXU^E^K.EE^S^GB^GD^E^H^M^HR^UJDJLJNJSJ^KE, 

KG,KR,KZ,LC,LK,LR^S^T,LU,LV,MD,M^ 

UG,UZ,VN,YU,ZW,OA 



3. Reminder regarding translation into (one of) the official language(s) of the elected Office(s). 

The applicant is reminded that, where a translation of the international application must be 
furnished to an elected Office, that translation must contain a translation of any annexes to the 
international preliminary examination report. 

It is the applicant's responsibility to prepare and furnish such translation directly to each elected 
Office concerned (Rule 74.1). See Volume II of the PCT Applicant's Guide for further details. 





Authorized officer 


The International Bureau of WIPO 


34, chemin des Colombettes 


Luis Hernandez ✓ 


121 1 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22)338.83.38 <^~-4 . 


Form PCT/IB/338 (July 1996) 
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(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
118545-506 


„ D riIDTUCD . rTinw SeeNotificationofTransmittaloflnternational Preliminary 
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International application No. 


International filing date (day/montii/year) 


Priority date (day/montli/year) 


PCT/JP99/00541 


08 February 1999 (08.02.99) 


06 February 1998 (06.02.98) 


International Patent Classification (IPC) or national classification and IPC 




C07D 321/00, 405/12, A61K 31/335, 31/44, 3 1/505 




Applicant 


MEIJI SEIKA KAISHA, LTD. 





This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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LXJ 


II 
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III 


ISI 


IV 
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V 




VI 


□ 


VII 
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VIII 


□ 



Date of submission of the demand 

11 June 1999(11.06.99) 


Date of completion of this report 

02 March 2000 (02.03.2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



ational application No. 

PCT/JP99/00541 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 
the description: 

pages 

pages 

pages 



□ 



, as originally filed 
, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



, filed with the letter of 



□ 



the drawings: 
pages 

pages 

pages 



, as originally filed 



( filed with the demand 



. filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
1 | the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



4. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

I 1 the description, pages 

I I the claims, Nos. 

the drawings, sheets/fig 



I 1 This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' ' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 J 6 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



I. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be 
industrially applicable have not been examined in respect of: 

1 | the entire international application. 



claims Nos. 13 

because: 



the said international application, or the said claims Nos. 13 

relate to the following subject matter which does not require an international preliminary examination (specify): 

The subject matter of Claim 13 relates to a method for treatment of the human body by therapy. 



□ the description, claims or drawings (indicate particular elements below) or said claims Nos. 
are so unclear that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported 
by the description that no meaningful opinion could be formed. 

no international search report has been established for said claims Nos. 13 . 



2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/or amino acid 
sequence listing to comply with the standard provided for in Annex C of the Administrative Instructions: 



| | the written form has not been furnished or does not comply with the standard. 

| | the computer readable form has not been furnished or does not comply with the standard. 
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ational application No. 

PCT/JP99/00541 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims 1-12,14-19 YES 

Claims NO 

Inventive step (IS) Claims 1-12,14-19 YES 

Claims NO 

Industrial applicability (IA) Claims 1-12,14-19 YES 

Claims NO 



2. Citations and explanations 

The following documents are cited in the international search report. 

Document 1 : JP, 7-233165, A 
Document 2: JP, 44-235, B 
Document 3: JP, 7-196489, A 



The compounds described in Claims 1-12 and 14-19, their use, the method for prevention and 
extermination of true fungi, the method f treatment of fungal infections, antifungal preparation, 
and manufacturing process for said compounds are not described in any of the documents cited 
in the international search report and are not obvious from the descriptions in those documents. 
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v*i/m*3*.V4tiLK* b*i/m*ft'Dt 0 =ii)-jim*mL R^-hog, 

7 5y£x 7*>;i/7S/2k tfctiN, N-?7;M^7S/S*a*{t£<ftii¥ 

m. i-?u4)im. 4v;<\/*)Jimz£tziz2-j ; f-ji7?;'<jvm%:mu 

(C,- 6 ) 7>'U+>'I/*x*'J>'l/^-+yS^J;c;4fi[(c^ h+i/g^oe^'J 
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1 0 

4 Jim, -fy^UU^gx Ztzte2 - / ^Jl?? J J Jim&mi, R 2 ^3ft£ 
t Ka + «>SfeJ:t>'4fi[{cy h^v/g^ot°n >Jx;Ug£^U R 3 ^**;!/^ 

Cftb©#&Wfc&MMi. 3-bKo + y-4-> K*v b°:3 »J x;l^& 

6 £ £ & gftoft^tt^ L < 6 C t jOT? § A: 0 

Ci-e,T)l*)lT i > (Wz-if h V^JlTi » C xsTJlilJ -;U7 i > 

-j3-7x^;l/7;>x N, N - v'K > i?;l/xf U > ^7 ; > t fcli 
;l/7S» ifcfc<fctfflBBR7S > U > % N-xf-;bb°'J ig N 

=f»©«fc?EX7JM? T^-^Hx 7^N'7^>t, $Ob*S>&ig© 
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1 1 

3 ( I ) <D4t£toa>Wk 

^ (i) <D4t&mi^ w-2&&m8ntirm*<D4\&mj&£fToz£iz£^ 
'ts it* tfcmmi t l T*fflttffK<b^ft*«HW: set fcj&gj l ^ 0 

jWffflTifc^o BK-2tt9*5l5^ h>«Ki^J6 N 3o0#;M?>»jlx7-^ 

^Af h77 a — h (CH 3 ) 3 0BF 4 36<«k < £ *l£ (Tetrahedron Letters, 
1549, (1967)) 0 
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1 2 

t>*ir^5 0 SfcfE&ftU >tL£(D9 nMtfflVftfct&J iJW 

&&m^x\ii-2frs>7 i ;mu*&&zi5mi> uk-2s 7y^4"yymiE\z 

(1) 

5£ (I) (D4t&VQ<D&mmW£ LTfcU 0I-2*ffl^*Ci*<Tt5o IK-2«\ 
XH/^hA'-j-f v/ij »>A (Streptovertici Ilium) KMi" ZW&lblfr W&%> 

s^oTtt»s^aiu ^{crn'b©M^bHufe©s; (i i) <Dit&®}& 

Streptovertici Ilium sp. SAM2084£ift££ftfcSfc$l®£W £ C ti!)<T~% S 0 

^teSAM2084©«HS©^Sfe«kt/^tt^fe>^ (II) <D{k&®T*jr> £UK-2 
**«IMBl-r-B3Erffil4N ^¥7-2 3 3 1 6 5^©Bttfc:lii;T«rt-5 Z t 
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1 3 

*mm-emm^n\f, uk-2©*;h*>»7$ m^^smm^*^ 
tuk-27 s jw$#*wktzz.tifi-ezz 0 tttR^^rpr-mmztiizm 

nS2fc(SN, U-i?TJl,*)l,7 i (I) ®4t&®}ZWkt Z C £ 

^2«~10*;l/S*> lf*L<tt2*^a»~3*^a*"e*So ®6«rMJ4x 
1 B»M— 5 NrlHk ff*L<ttl~3BWC** 0 RlfiaKtt^ O°C~80U 0£ 

*-30t— 20 , C*T??&W*o ^L«fg|: x tffi5MMtT?**DI-2©10 
*MM0(MS*©4Bft7;U=i--;U (0'C~5t:«;:&iPLfc*>©) *Jn^.TKJS-$ 

StfTx BW©BK-27 5yWMt3ft<feR$n*o C©fl£*KJ6fco^Ttt^ TIB 

&ffl*S<K»7;i/=i-;i/f^ lMtt*fett^tt«[tt©7;i/3-;k 0J*.tfs ^ 
^y-Jk x^y-;k n-^Dk 4 ;l/7;l/3-;k v:/n t°;U7;H3-;k n 
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1 6 

(3)7^;MtiCci;£5$ (I) <D4k&fa6Wk: 
tz li^mtfcftJtt >ffi.j£&JL xf-jmt ^icSiSI" Zo 

* k: J: o TMS Uxf ; Wt£EJ6*ir 3 c £ T\ ft &t Z 2%fi!e * ;u # >K» 

(i) <Dfc&m&9mt&ztirc*&o 

fcss; (i) * bmmiz ixttfct 6%mm* frtfymr i 
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1 7 

CI) .tfHb^fi, OT©^CJ:-oTMiit-^Ci^-e^-So 

*tzittmumffimt>Ji<tf>M^ ^mm^^^wtmomm^ cm^mm 

^at:t-;l/> 4gftt"'<o>Ok KfO 4 /^ tIMmrmmmt 



WO 99/40081 



PCT/JP99/00541 



1 8 
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1 9 

(C 1 CO (CH 2 ) nCOCK n = 2Rh©Ii) i^^t^Ci^T^ 
n-JUm (R 5 OH ; R 5 (i. I^5^liili<>^S|fc|iC,- 4 7i+ 

#K>fb£^Dj&^>v^J:Xx;M$ (R 5 =CH 2 C 6 H 5 ) » p--hnKyi? 
(R 5 = CH 2 C 6 H 4 -p-N0 2 ) Oi§£ N M3t<Dgj&*3»;Dn£& 
ic <fc oT. $H^0Wt£t£S&#£»£ -5 c t tt < gaicjl8iXx;Wb£-t2-£ d t 
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OH 

£~ — fCONH 



CH 3 



OCO(CH 2 )nCOCI 




O 



CONH 



O A OR 
CH 3 



OCO(CH 2 )nCOOR 5 




t 

O 



CONH»-< | 

V 0 ^>npi 




OCO(CH 2 )nCOOH 




CONH 



/^o^\-^ CH2 — \ /~ r3 te£#>E 



o 



CH, 
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2 1 

#&HJ3<DfiF* L^Sg&TfcU UK-2£fcte. R'SitfR'tfatanf^Sftrt:* 

£5$ (i) <z>4b£rti ak^feA) ic*fLT. 7kiteS©u>»jixx;Mb*(f9o 
Tkm^U ^xxx^Mb^ti^Jt^^S; (I) ®>fb£$i tfb£$!F) 
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CONH 



O 




O 
O 




O 



^ CH 2 



FT 



OPO(OR 6 ) 2 
^^-CONH 




CH 3 
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(6) <>^)im<D<y^ymoi\^m^: 

if-Wj&ft-*- U^*£K<fc*iii\ ±IB© (2) ifc/cte (3) ©Mit^#bti 
£<b£$l (W^tf-fbi^A) ©«R 3 ^*miI^T"fc£<b£tl 0fb£$lG) £ 

H (I) l-fc^T. R^^T^StlfcS^&tk R 2 *^#^^;l/**> 
Zti!)<X~%Zo *^C*3^T(i> fi£^b (-2 0°C 5 Or) Lfctttb^f- 

<b£«l H &&*1© W^Stc* SdtlCkoTT^y (ib^ I ) 

EJS*N-7;u*;u{b (N, N-v^ f-;Wb^N, N-?xf-;Wbtt«!f) 

Rjs*fir9Ci*<-eiSo cne»osjSj=«koTs £ (i) k^t^ r 1 ^ 
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assess : 
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25 



&X\ fc Ms«fctfk hJB^tDl&«JJcjS:WSCt3&<t?§5o 

fix a^SB^JS tfc««0«:ftBKi LTftft**i<5 c tiffi* U\> 

tt^SlRliLTS&m*«kt)«tll«:fe©t-t5fc«>lc. PRtf. KJK&k i#*#k 

smtak mmk mmmmk mmk &mk mmk mmk m 
vm*itottmmk<D±x&6tom&s mutisms ail -t? 
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7t'7n'A v #'Jxf-u>^U u-;k ->n ? 77 -fey > N ^y-t?y>, x^y 
-;k ^of U^'j3-;k ?x>$?, miki-h*)*^ WBffirJ-^ U > 

^oT> *^ic«k*S; (I) ©{b£4*i&£/,-cttSs Mtfclim 
£ 0 tz&^Mb I < ttJIUKa©£fR&tt % M1$ 

J&Al B^fc*)#j0. 0 1-1 0 0 Omg. L< (±0. l~100mgT^ 
■51-S©j&*M* U\> jSr^S#©S^t:tt. SStf&Al B^«&0. 0 1- 
lOOOmg, ff^KliO. 1-1 0 0m "eSW<S©*<S* U\, 
t8^©Jfe§£jcfi N Sm^AlB^^^^jO. 5-2 0 0 Omg, JfftLCiil- 
lOOOrag, x&^t&vttmm U\> Ctlt>©tS-^©^tl©^-e^oT^ 

(i) <Dft^^?ttijKiBimn^ s*©&# 
wmmttsnxm&ztizct&fttb^o m^mm, mk mmiKt*® 

WS&Rk mk %M> ftft&k Mffi&k xyy-^jft^^jKis^ju 

mn*mM%mtmLxm%tzm<ifr£i^ 0 
&*i<m^z>tit>iB#tLxi^ mm±, 
->^a x m^mm, 'Oht'fK ask-*- h u ->a n s/y a^k 
mm, mm, mmm, ^mt<i l t^m^m<Dm»nm^^i.m.imw, 
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^.y-;H?cDx-f x^y-;K ^o/sV-Jk xf-i/>?*D 
Mfc. ^(OJW*«k»)«l--rSfc»l^ ?Ufc»k ^iSBftk Sffiffik M£&J> 

' *<dx summit* «itf*-rt>tt, **>tt©j*pgtt»k 

£tc tiO. 01~10fi*%gjg. jf .3 L < 14 0 . 1-5 fiS^gl^ *«BW©iS^C 
14 1 ~90S*%fUg. if * L < 14 5 - 7 5 ^JO^IC(40. 01-40 

mm, U £ L < (4 5 - 4 0 MS%g^ #^J©^fc{4 1 ~8 0 MSKgfg^ 

0* l < i4 5 - 5 o nm%mm^z -a- s 0 

t> 5 sjk* mam* &jOk wm> wmsmmizzoams 

a%t:<0 10-2 0 0 0 goma-eMMZtiZ L < v <kt)Sf* L < {4 

5 0-1 0 0 0 g©!affl-e&£o 
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mm) vmmmmimizkmtcttfTZZo 
mi 

( 1 ) (2R. 3R, 4S, 7S)-7-Amino-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methy 
1-1, 6-cyclononanedione : (2) -£©p- h Jl*->XJl'*>ffl& : 

UK-2A5 0 0mg^>fb^^U>5 0mLi:gi?U *#Tt o 'J>>>0. 1 5 
mLiSig^y >3 9 5mg^jQX.Tl. 5^F H m^^L^o -30VK}§m 

ti 0 $ > Z>fr£#>0VK}$%}ltz&it*l-l'>2 0 OmLita^DMWTkl 5 OmL 

m L izfefr U p - h > 1 TklD^I 1 8 0 m g OgfcHk^l/ ( 5 0 
mL) ^^MzaicTSnx.^o tfr&lT^fcp- h;l/oi>x;u*>i^ (2) £ 
2&$lfc 0 iRaii2 3 2mg^ofc (iR^4 5%) 0 

C©lg8 7mg^{hy^U>i5%aW7k<!:©^(c^U #&L-nW 
J1*BHH- h U *l*-&mit&* ttEftttU Mfc&tt (1) 5 lmg (jR 
^8 6%) *»fc 0 



V. 
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wmc&m ( 1 ) 

■H-NMR (CD 3 OD) : 8 = 1. 22 (6H, d, J=7. 0, CH 
(CH 3 ) 2) . 1. 32 (3H, d. J=6. 1. 4-CH3), 2. 60 (1 
H. sept^, J = 7. 0, _CH (CH 3 ) 2 , ) , 2. 76 (1H, d d, 
J = 1 3. 4, 4. 3, C 6 H 5 CH 2 ) . 2. 81 (1H, d d, J = 13. 4, 
9. 5, C 6 H 5 CH 2 ) , 3. 02 (1H, t d, J = 4. 3, 9. 5, H-2) 
, 3. 82 (1H, bs, H-8), 4. 41, 4. 51 (each 1 H, 
each b s, NH 2 ) , 4. 7 0-5. 30 (4H, m, H-3, 4, 7, 8) 
, 7. 1 1-7. 2 3 (5H, m, C 6 H 5 ) 

MS (E I) : m/z = 3 6 3 (M) 

p- h;m>x;t/»>ffi& (2) 

'H-NMR ((CD 3 ) 2SO) : 5=1. 17 (6H, d, J=7.~0, 
CH (CH 3 ) 2) , 1. 32 (3H, d, J=5. 8 6, 4-CH 3 ) , 2. 3 
0 (3H, s, £H3C6H 4 S0 3 H) , 2. 6 0-2. 8 0 (3H, m, J=7. 
0, CH. (CH 3 ) 2 , C 6 HsCH 2 ) , 3. 0 0-3. 2 0 (1H, m, H-2) 
, 3. 50 (1H, bs, H-8), 4. 52 (1H, d d, J=5. 5, 8. 
4, H-8) , 4. 9 0-5. 2 0 (3 H, m, H-3, 4, 7) , 7. 11 
(2H, d, J =7. 6, CH 3 C6H4 S0 3 H) , 7. 14-7. 30 (5H, 
m, C 6 H 5 ) , 7. 48 (2H, d, J=8. 1, CH 3 C 6 H 4 SQ 3 H) 

flJ2 ^ 

(2B, 3R, 4S, 7S)-7-Amino-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-c 
yclononanedione tosylate : 

mm 4 1%) z'&tio 
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Ml 

(2R, 3R, 4S, 7S)-7-Benzyloxycarbonylamino-2-benzyl-5, 9-dioxa-3-isobutyryl 
oxy-4-methyl-l, 6-cyclononanedione : 
UK-2A 1 0 O^g^MiUi-Uyl OmLCMU tK^T t° U *J > 3 2 m g 
>8 3mg£JO;LT> 1. 5 B#HtoafcB«E L fc 0 3 O^lcft 

KJELfco ^Jt^{c*b^i;260^C{c^iPL^b^f-U>5 OmLifiSftMT 
7k 5 OmLmtMU M{-7KM^Mk^^U>2 0 m L T 2 tstffitii LT. 

;U8 4# l£Jn*.-C^fiT?2 QftmMLtz Q mj&&£WE.W&L^ &W& : yVii 
y;^7A^a7h^77^ - :^xf-;l/=3 : 1) CTf&SU 

^fb£4£)4 5mg (JR^4 8%) £*§fc 0 
1 H — NMR (CDC 1 3 ) : 5 = 1. 23 (6H, d, J = 6. 8, CH 

(CH 3 ) 2 ) , 1. 29 (3H, d, J = 6. 2, 4-CH 3 ) , 2. 50- 
2. 8 0 (2H, m, _C_H (CH 3 ) 2, C 6 H 5 C_H 2 ) . 2. 8 0-3. 0 0 

(2H, m. C 6 H 5 CH 2 , H-2), 3. 45 (1H, b s, H-8), 
4. 80-5. 00 (2H, m, H-4, 7), 5. 09 (2H, s, C 6 H 5 
CH2 OCO) , 5. 0 0-5. 3 0 (2H, m, H-3, 8) . 5. 4 5(1 
H, d, J = 7. 8, CONH), T." 0 9-7. 3 3 (1 0H, in, C 6 H 5 x 
2) 

MS (E I) : m/z=4 9 7 (M) 
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3 1 

Mi 

(2R, 3R, 4S. 7S)-7-(2-Bydroxynicotinylamino)-2-benzyl-5, 9-dioxa-3-isobuty 
ryloxy-4-methyl-l, 6-cyclononanedione : 

mi (2) iOrag, 2-t KD + i/-uf->K2 Omg&Ofl-t Ko + 
i/K> 7 h 'J 7 7-^ 2 0mgft°'J^>2mL fcjgjj? U ' C*UC 1 - jh^;U- 
3- (3' -5^f-;l/7 5 y^o t°;l/) #;M*vM S K&8K&2 9mg(Dfh7 
t Ko77> (T H F N 2mL) »tt*JD^LT> ^T'3^Pb^JSL^ 0 

f - U > £7K£Hux.T#ifc U WaJiSrOT^ A L fcffe* 

-9->=4 : 1) CtilU £gft£$l2 8mg .(©7 8%) £'#fc 0 

'H-NMR (CDC1 3 ) : 6 = 1. 24 (6H, d, J = 7. 0, 
CH (CHO 2 ) , 1. 32 (3H, d, J=6. 2, 4-CH 3 ), 2. 58 
-2. 7 3 (2H, m, CH (CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 8 9-3. 0 5 

(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 63 (1H, b s, H-8), 
4. 94-5. 0 0 (1H, m, H-4), 5. 18-5. 25 (2H, m, H 
-3, H-7) , 5. 4 0 (1H, b s, H-8) , 6. 5 5 (1H, t, J = 
6. 8, H-5* ), 7. 12-7. 2 9 (5H, m, C 6 H 5 ) , 7. 6 3 (1 
H, dd, J = 6. 8, 2. 2, H-4' ), 8. 57 (1H, dd, J=6. 
8, 2. 2, H-6' ) , 10. 31 (1H, d, CONH, J=6. 8) , 1 
2. 7 8 (1H, s, OH) ~~ 

MS (TSP) :m/z=4 8 5 (M+H) 
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(2R, 3R, 4S, 7S)-7-(6-Hydroxypicolinylamino)-2-benzyl-5, 9-dioxa-3-isobuty 
ryloxy-4-methyl-l, 6-cyclononanedione : 

2-t K"o+fc3^>»^6-t Kn*->bf=Mj >^(c^x./cJ^WJ4 <h 
P*©^rt*fcT«Hft^» (©5 2%) £Mfc 0 

! H-NMR (CDC 1 3 ) : 5 = 1. 0 5-1.' 3 4 (9 H, m, CH 
(CH 3 ) 2 > 4-CH 3 ) , 2. 6 0-2. 7 5 (2H, m, CH (CH 3 ) 2> 
CeHsCH,) , 2. 8 7-3. 0 5 (2H. m. H-2, C 6 H 5 CH 2 ) , 

3. 73 (1H, bs, H-8) , 4. 46 (1H, d, OH, J=8. 9). 

4. 94-5. 00 (1H, m, H-4) , 5. 18-5. 32 (3H, m, H 
-3, 7, 8), 6. 78 (1H, d, J = 8. 9, aromatic 

(pyridine ring)), 7. 12-7. 30 (8H, m, 
aromatic (pyridine ring, C 6 H 5 ) ) , 7. 5 8 (1 H, 
dd, J=7. 0, 2. 2, aromatic (pyridine ring)) 
, 8. 18 (1H, d, J =7. 3, CONH, ) 

MS (TSP) :m/z=4 8 5 (M + H) 

m 

(2R, 3B, 4S, 7S)-7-(2, 4-Dihydroxypyrimidine-5-carboxylamino)-2-benzyl-5, 9 
-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

1 H — NMR (CDC 1 3 ) : S = l. 0 5-1. 3 2 (9H, m, 4-CH 3 , 
CH (CH 3 ) 2) , 2. 5 9-2. 7 2 (2H, m, CH (CH 3 ) 2 , C 6 H 5 
CH 2 ) , 2. 9 0-3. 0 0 (2H, m, H-2, C 6 H 5 CH 2 ) , 3. 6 0 
(1H, bs, H-8) , 4. 2 2 (1H, b d, OH) , 4. 9 0-5. 4 0 
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3 3 

(4H, m, H-3, 4, 7, 8), 7. 11-7. 26 (8H, m, C 6 H 5 ) , 

8. 51 (1H, s, aromatic (pyrimidine ring)), 

9. 2 9 (1H, d, J =7. 3, CONH) 
MS (TSP3-:m/z = 502 (M + H) 

Ml 

(2E, 3E, 4S, 7S)-7-(3-Hydroxy-2-methylquinoline-4-carboxylamino)-2-benzyl 
-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

'H-NMR (CDC1 3 ) : 6 = 1. 2 0-1. 40 (9 H, 4-CH 3 , 
CH (CH 3 ) 2 ) , 2. 7 7 (3 H, s, CH 3 (qu ino 1 ine) ) , 
4. 8 0-5. 4 0 (4H, m, H-3, 4, 7, 8) , 6. 8 0-8". 0 0 

(1 OH, m, aromatic), 11. 3 4 (1 H, s, OH) 

MS (TSP) :m/z=5 4 9 (M+H) 

Ml 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-2-quinoxalinecarboxylamino)-2-benzyl-5, 9-di 
oxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

2-t Ko4^>^n^>$£3-t Kn*$/- 2 *U-'J 

•H-NMR (CDC 1 3) :6=-r: 2 3-1. 3 7 (9H, m;'J=7. 1, 
1. 1, CH (CH S ) 2 > 4-CH3), 2. 6 0-2. 7 5 (2H, m, C_H 
(CH 3 ) 2 , C 6 HsCH 2 ) , 2. 9 0-3. 10 (2H, m, H-2, C 6 H 5 
CH 2 ) , 3. 6 6 (1H, b s, H-8) , 4. 9 9-5. 5 1 (4H, m, 
H-3, 4, 7, 8), 7. 13-8. 12 (1 OH, m, CONH, 
aromatic (benzene ring)), 11. 78 (1H, s, O 
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H) 

MS (TSP) :m/z = 5 3 6 (M + H) 

m 

(2R, 3E. 4S, 7SF-7- (3, 6-dihydroxypicolinylamino)-2-benzyl-5, 9-dioxa-3-iso 
butyryloxy-4-oethyl-l, 6-cyclononcnedione : 

2 - k K d * *>- 3 f - 3 , 6 - V b K a + •> b° 3 U >Mtc^fe£W>tt 
l«4i^tt©j6r&craBB<fc^ft OR* 2 2 90 *»fco 

1 H-NMR (CDC 1 3 ) : 5 = 1. 2 3 (6H, m, J =2. 5, 6. 8, 
CH (CH 3 ) 2) . 1. 3 3 (3H, d, J =6. 3, 4-CHj) , 2. 6 0 
-2. 7 3 (2H, m, CH (CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 9 0-3. 0 5 
(2H, m, H-2. C 6 H 5 CH 2 ) , 3. 70 (1H, bs, H-8), 
4. 93-4. 99 (1H, m, H-4), 5. 13-5. 25 (3H, m, H 
-3, 7, 8) , 6. 8 2 (1H, d, J = 5. 4, H-5* ) , 7. 12-7. 
30 (5H, m, C 6 H 5 ) , 7. 33 (1H, d, J=5. 4, H-6' ), 
8. 49 (1H, d, J=8. 4, CONH), 11. 35 (1H, s, OH) 

MS (TSP) :m/z = 501 (M + H) 

mio 

(2R. 3R, 4S, 7S)-7-(3-Benzyloxy-4, 6-dimethoxypicolinylamino)-2-benzyl-5, 9 
-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

2-tKn+«>z3f>i^3-<>m+'>-4, 6 - >> * > * •> 3 'J 

'H-NMR (CDC 1 3) :6 = 1. 22 (6H, d d, J = l. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 3 0 (3H, d, J =6. 8, 4-CH 3 ) , 2. 6 0 
-2. 7 2 (2H, m, C 6 H 5 CH 2 , CH (CH 3 ) 2 ) , 2. 9 0-3. 0 0 
(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 49 (1H, b s, H-8), 
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3. 3 2, 3. 92 (each 3H, each s, 4' -OCH3, 6' - 
OCH 3 ), 4. 9 0-5. 0 0 (1H, m, H-4), 5. 10 (2H, s, 
C6H5CH3O) , 5. 18-5. 3 0 (3H, m, H-3, 7, 8) , 6. 3 
3 (1H, s,5J-5' ), 7. 12-7. 50 (10H, m, CsHs CHs, 
C 6 H 5 CH 2 Q) , 8. 34 (1H, d, J=8. 4, CONH) 
MS (TSP) :m/z = 6 3 5 (M + H) 

mi 1 

(2R, 3R, 4S, 7S)-7-(3-Benzylpxy-4, 5-dimethoxypicolinylamino)-2-benzyl-5, 9 
-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

1H-NMR (CDC 1 3 ) : 5 = 1. 2 3 (6H, d d, J = l. 6, 7. 
3, CH (CH 3 ) 2 ) . 1. 31 (3H, d, J=6. 8, 4-CH 3 ), 

2. 6 0-2. 7 2 (2H, m, C 6 H 5 £H 2 , -CH (CH 3 ) 2) , 2. 9 0- 

3. 00 (2H, m, H-2, C 6 H 5 CH 2 ) , 3. 49 (1H, bs, H-8) 
, 3. 96, 3. 9 9 (each 3H, each s, 4* -OCH3, 5' - 
OCH3), 4. 9 0-5. 0 0 (1H, m, H-4), 5. 1 0 (2H, s, 
CsHsCHoO) , 5. 18-5. 3 0 (3H, m, H-3, 7, 8) , 7. 1 
2-7. 52 (10H, m, C 6 H 5 CH 2 , C 6 Hs CH 2 Q) , 8. 06 (1H, 
s, H-6* ), 8. 3 1 (1H,^, J = 8. 4, CONH) ' 

MS (TSP) :m/z = 6 3 5 (M+H) 

mi 2 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-4, 6-dimethoxypicolinylamino)-2-benzyl-5. 9-d 
ioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
mi 0<D4t&®}6 4mgK10K><7$>£A-|^7mg&flD;U S*!ISSLfc 
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OK* 9. 2K$Hfc»fc 0 

'H-NMR (CDCls) : 6 = 1. 2 3 (6 H, d d, J = l. 6, 7. 3, 
CH (CH») a ) , 1. 33 (3H. d, J=6. 8, 4-CH 3 ), 2. 60 
-2. 72 (2H, m, C 6 Hs C H 2 , CH (CH 3 ) 2) , 2. 9 0-3. 0 0 

(2H. m, H-2, C 6 H 5 CH 2 ) , 3. 58 (1H, bs, H-8), 
3. 89 (6H, s, 4' -OCH3, 6' -OCH 3 ) , 4. 90-5. 00 

(1H, m, H-4) , 5. 10-5. 40 (3H, m, H-3, 7, 8), 6. 
3 0 (1H, s, H-5' ) , 7. 1 1-7. 3 3 (5H, m, C 6 H 5 CH 2 ) , 
8. 35 (1H, d, J = 8. 4, CONH), 11. 44 (1H, s, 3' - 
OH) 

MS (TSP) :m/z = 545 (M+H) 

m 3 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-4, 5-dimethoxypicolinylamino)-2-benzyl-5, 9-d 
ioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

m 1 0 tott&Mfcm 1 1 o^m^^tzm-itm 1 2 tmmo^mzx^m 
tt&fa mm 4 5%) *'&tz 0 

•H-NMR (CDCh) :5=T.' 23 (6H, d d, J = l. r 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 3 3 (3H, d, J =6. 8, 4-CH 3 ) , 2. 6 0 
-2. 72 (2H, m, C 6 H 5 _CH 2 , C_H (CH 3 ) 2 ) , 2. 8 0-3. 0 0 
(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 5 8 (1H, b s, H-8), 
3. 9 8, 4. 0 3 (each 3H, each s, 4' -OCH 3 , 5' 
-OCH 3 ), 4. 9 0-5. 0 0 (1H, m, H-4), 5. 10-5. 40 



WO 99/40081 



PCT/JP99/00541 



3 7 

(3H, m, H-3, 7, 8), 7. 11-7. 2 7 (5H, m, C 6 H ? CH 2 ) 
, 7. 81 (1H, s, H-6' ), 8. 37 (1H, d, J=8. 4, CON 
H) , 11. 7 0 (1H, s, 3' -OH) 
MS (TSPf:m/z = 5 4 5 (M + H) 
ffjl 4 

(2E, 3K. 4S, 7S)-7-(3-Benzyloxy-4-methoxypicolinylamino)-2-benzyl-5, 9-dio 
xa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

mi3<Dit&fa5 0 Omgm h >2 5m 1 KfeMU m^WtfJ U £A 1 
3 4ragft^T"I^>^H 3 6^1 £fln;U 6 0 o CCT3B$p B W&Lfco * 

Wm^J^l : 1) CT«88U-SSft^fe3 19mg(JR^3 9W^feo- 
1 H — NMR (CDC 1 3 ) : 5 = 1. 23 (6H, dd, J = l. 6. "7. 3, 
CH (CH 3 ) 2 ) , 1. 31 (3H, d, J=6. 8, 4-CH 3 ), 2. 58 
-2. 7 1 (2H, m, C 6 H 5 CH 2> CH (CH 3 ) 2) , 2. 8 8-3. 0 2 
(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 5 2 (1H, bs, H-8), 
3. 91 (3H, s, 4' -OCH 3 ), 4. 9 0-5. 0 0 (1 H, m, H- 
4), 5. 10 (2H, s, C 6 H 5 CH 2 Q) , 5. 18-5. 3 5 (3H, m, 
H-3, 7, 8), 6. 94 (1H, d, J=5. 4, H-5' ), 7. 12- 
7. 5 2 (10H, m, C 6 H5 CH 2 , C 6 H 5 CH 2 Q) , 8. 2 5 (1H, d, 
J = 5. 4, H-6' ) , 8. 38~T1H, d, J=8. 4, CONH) 
MS (TSP) :m/z = 6 05 (M+H) 

mi 5 

(2R, 3R, 4S, 7S)-7-(3-Benzyloxy-4-methoxypicolinylamino-N-oxide)-2-benzyl 
-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
mi4<D<t&<8a 3 1 5mg£igfl:^l/>l 5mli:giU m-fi£j&£ 
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Wt (7 0%) 3 8 5mg£Jn*.-*\ M^(cT5^S^L/c 0 5 %m& 

1-10 : 1) fcXmmL Mm<k&®}2 7 7mg(iRi£8 690*»fc 0 

•H-NMR (CDCI3) :d = l. 23 (6H, d d, J = l. 6, 7. 3. 
CH (CH 3 ) 2 ) . 1. 2 8 (3H, d, J =6. 8, 4-CH 3 ) , 2. 5 6 
-2. 7 0 (2H, m, C 6 H 5 CH 2> CH (CH 3 ) 2 ) , 2. 8 6-3. 0 2 
(2H, m. H-2, C & H 5 CH 2 ) , 3. 5 6 (1H, bs, H-8) , 
3. 93 (3H, s. 4' -OCH 3 ), 4. 89-4. 95 (1H, m, H- 
4), 5. 12 (2H, s, C 6 H 5 CH 2 Q) , 5. 0 9-5. 4 0 (3H, m, 
H-3, 7, 8) , 6. 82 (1H, d, J=5. 4, H-5' ) , 7. 10- 
7. 4 8 (10H, m, C 6 H 5 CH 2 , C 6 H 5 CH 2 Q) , 8. 0 5 (1H, d, 
J = 5. 4, H-6' ) , 9. 00 (1H, d, J=8. 4, CONH) 
MS (TSP) :m/z = 621 (M + H) 

mi 6 

( 1 ) (2R, 3R, 4S, 7S)-7-(3-Ben2yloxy-4-methoxy-6-acetoxypicolinylamino)- 
2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione 
( 2 ) (2R, 3R, 4S, 7S) -7- (3-Benzy loxy-6-hydroxy-4-methoxypicol inyl amino) -2- 
benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
flU5<Dfb&4&2 7 7mg£ft§7kSf®?2 5m Uc*#U 8 0^X2. 5B# 

: H&Jcf-;l/= 1 : 1) N ^i:y'J^m7A^D7h^77^ 
- (^oD^bA:^;-;b=3 0 : 1) icTflBHU SEft^» (1) 3 0 
mg(JR$10%)fe«k^8liH^^ft (2) 9m g(iK^3%)^^ 0 
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t»b^ft ( l ) 

'H-NMR (CDC 1 3 ) : 5 = 1. 2 3 (6 H, d d, J = l. 6, 7. 3, 
CH (CHQ 2) , 1. 3 0 (3H, d, J =6. 8, 4-CH 3 ) , 2. 3 3 

(3H, s, 6S--OCOCH3), 2. 5 0-2. 7 2 (2H, m, C 6 H 5 
CH 2t CH (CH 3 ) 2) , 2. 9 0-2. 9 9 (2H, m, H-2, C 6 H 5 
CH 2 ) , 3. 55 (1H, bs, H-8), 3. 91 (3H, s, 4' - 
OCH3) , 4. 90-5. 00 (1H, m, H-4) , 5. 06 (2H, s, 
CsHsCHoO)', 5. 0 8-5. 4 0 (3H, m, H-3, 7, 8) , 7. 1 
2 (1H, d, J=5. 4, H-5' ), 7. 13-7. 57 (10H, m, 
C 6 Hs C H 2 , C 6 H 5 CH 2 Q) , 7. 5 0 (1H, d, J =5. 4, H-6' ) , 
8. 1 3 (1H, d, J =8. 4, CONH) 

MS (TSP) :m/z = 6 6 3 (M+H) 

wmtt&m (2) 

'H-NMR (CDC1 3 ) : 5 = 1. 18 (6H, dd, J = l. 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 2 5 (3 H, d, J =6. 8, 4-CH,) , 2. 5 0 
-2. 7 0 (2H. m, C 6 H 5 CH 2 , CH (CH 3 ) 2 ) , 2. 8 6-3. 0 2 

(2H, m, H-2, C 6 H 5 CH 2 , H-8), 3. 86 (3H, s, 4' -O 
CH 3 ) , 4. 8 0-5. 2 3 (6H, m, H-3, 4, 7, 8, C 6 H 5 CH 2 Q) 
, 6. 02 (1H, s, H-5' ), 7. 0 4-7. 2 9 (1 0H, m, 
CsHs CHo, C 6 H 5 CH 2 Q) , 8r~49 (1H, d, J=7. 2; CONH) 

MS (TSP) :m/z = 621 (M+H) 
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0117 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-6-methoxypicolinylamino)-2-benzyl-5, 9-dioxa 
-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

1 H-NMR (CDC1 3 ) : 5 = 1. 2 3 (6H, d d, J =2. 5, 6. 8, 
CH (CH 3 ) 2 ) , 1. 32 (3H, d, J=6. 3, 4-CH 3 ), 2. 6 0 
-2. 7 5 (2H, m, C 6 H 5 CH 2 , CH (CH 3 ) 2) . 2. 9 0-3. 0 0 
(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 62 (1H, bs, H-8), 
3. 94 (3H, s, 6' -OCH3), 4. 97-5. 00 (1H, m, H- 
4) , 5. 16-5. 3 0 (3H, m, H-3, 7, 8) , 6. 8 7 (1H, d, 
J =5. 1, H-5' ) , 7. 12-7. 2 8 (5H, m, C 6 H 5 CH 2 ) , 
7. 9 8 (1H, d, J = 5. 1, H-6* ) . 8. 5 9 (1 H, d, J = 8. 
1, CONH) , 11. 78 (1H, s, 3' -OH) 
MS (FAB) : m/z = 5 15 (M + H) 

mi 8 

(2R, 3R, 4S, 7S)-7-(3^Acetoxy-4-methoxypicolinylamino)-2-benzyl-5, 9-dioxa 
-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

UK-2A 6. 3 2g*fU5?>80mLlcjSHU *^TCT«R*ftil2. 5mL 

m<t&®6. 7 g mmi 0 0%) zntio 

1 H-NMR (CDC 1 3 ) : 6 = 1. 2 4 (6 H, d, J =6. 9, 
CH (CH 3 ) 2 ) , 1. 3 0 (3H, d, J =6. 2, 4-CH 3 ) , 2. 3 8 
(3H, s, OCOCH3), 2. 61 (1H, septet, J=6. 9, 
CH (CH 3 ) 2, ) , 2. 70 (1H, d, J=ll. 4, C 6 H 5 CH 2 ) , ' 
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2. 87-2. 9 9 (2H, m, H-2, C 6 H 5 _CH 2 ) , 3. 5 7 (1H, b 
s, H-8) , 3. 9 0 (3H, s, OCH 3 ) , 4. 9 6 (1 H, d q, J = 
9. 5, 6. 2, H-4), 5. 14 (1H, t, J=8. 4, H-7), 

5. 2 0 (lH^t, J =9. 5, H-3) , 5. 3 4 (1H, b s, H-8) . 
7. 01 (1H, d, J=5. 5. H-5' ), 7. 11-7. 28 (5H, m, 
C 6 H 5 ) , 8. 3 2 (iH, d, J = 5. 5, H-6' ) , 8. 6 3 (1H, d, 
CONH, J=8. 4) 
MS (TSP) :m/z = 5 5 7 (M + H) 

m 9 

(2R, 3R, 4S, 7S)-7-(3-Benzoyloxy-4-methoxypicolinylamino)-2-benzyl-5, 9-di 
oxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
UK-2A 5 0mg£b o <J v?>5mLi:^U ft&Tfflt* > W )V 2 7 m g % 

fern. KK^^^^A-ei&Ru m&mmitzo ^'>^W7A^o 

7h/77>f - (mWt^Jl : ^*U->=3 : 1) CTHaiU MEfl:£4&3 3 
mg OCT 5 5%) *^fc 0 

■H-NMR (CDC1 3 ) :5 = 1. 22 (6H, d, J=7. 1, 
CH (CH 3 ) 2) , 1. 2 7 (3H, d, J =6. 0, 4-CH 3 ) ,2.50 
-2. 7 0 (2H, m, CH (CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 8 0-3. 0 0 
(2H, m, H-2, C 6 H 5 CH 2 K 3. 6 0 (1H, b s, H*-.8) . 

3. 89 (3H, s, OCH3), 4. 9 0-5. 3 0 (4H, m, H-3, 4, 

7, 8), 7. 06 (1H, d, J = 5. 5, H-5* ), 7. 09-7. 26 
(5H, m, CH 2 C 6 Hs) , 7. 4 8-7. 6 6, 8. 2 0-8. 2 3 (3H, 
2H, m, COC 6 H 5 ) , 8. 3 8 (1H, d, J = 5. 5, H-6' ) , 

8. 66 (1H, d, J=8. 2, CONH) 
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MS (TSP) :m/z=619 (M + H) 
fflJ2 0 

(2R, 3R, 4S, 7S)-7-(3-Isopropyloxycarbonyloxy-4-methoxypicolinylamino)-2- 
benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

UK-2A 5 0mg«^^>5mLi:MU tR#T h U x*;b7 ^ > 1 
mLi^o n jtK>T V -fu t°;U 1 m L ^tra^T^S^ 1 H#RHRJE"L fc 0 £J&ifc£ 
ttffc^f-l/v-fffSRU ***2lHKTofc^ «^/**>*at?«*U BEE 
MSI LTggffc£#l 5 8 m g (MM 10 0%) ^Wz-o 

'H-NMR (CDC 1 3) : 5 = 1. 2 0-1. 40 (15 H, m, 
OCOCH (CH 3 ) 2, OCH (CH 3 ) 2, 4-CH 3 ), 2. 5 0-2. 8 0 
(2H, m, CH (CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 8 0-3. 10 (2H, m, 

H-2, C 6 H 5 CH 2 ) , 3. 6 0 (1H, bs, H-8). 3. 9 2 (3H, 
s, OCH3) , 4. 93-5. 40 (5H, m. OCH (CH 3 ) 2, H-3, 
4. 7, 8) , 7. 0 2 (1H, d, J =5. 5, H-5' ) . 7. 11-7. 
2 9 (5H, m, C 6 H 5 ) , 8. 3 3 (1 H, d, J = 5. 5, H - 6' ) , 
8. 58 (1H, d, J =8. 2. CONH) 

MS (TSP) :m/z = 601 (M+H) 

W21 

(2R, 3R, 4S, 7S)-7-(3- (3-Methoxycarbonylpropionyloxy) -4-methoxypicolinyl 
amino)-2-benzyl-5, 9-dioxa-3-isobtrtyryloxy-4-methyl-l, 6-cycldnonanedione : 

d >J K 0. 22m L tmt* fU>5mL <b©&^K7K#TUK-2A 
lOOmgih Uif-;UT5 >0. 2 7mLt©lft^f I/> (2 OmL) 
£«TLfc 0 MaT2l^KRlSLfc^ H^tK^LT^ ^7 -^1 OmL^Jnx. 
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5 7^r - : ^+-^>=1 : 1) ICT*f$i!U &glT:&$f5 3mg 

(iR^4 4%) £'#fco 

'H-NMR (CDC 1 3) : 6 = 1. 2 3 (6 H, d, J=7. 1, 
CH (CH 3 ) 1. 31 (3H, d, J=6. 0, 4-CH3), 2, 50 
~3. 10 (8H, m, £11 (CH 3 ) 2, C0 CH 2 CH 2 C0, C 6 H 5 CH 2 , 
H-2), 3. 72 (3H, s, COOCH 3 ), 3. 90 (3H, s, 
OCH3), 4. 90-5. 40 (4H, m, H-3. 4, 7, 8), 7. 00 
(1H, d, J =5. 4, H-5* ) , 7. 1 1 ~ 7. 2 8 (5 H, m, 
C 6 H 5 ) , 8. 32 (1H, d, J=5. 4, H-6' ) , 8. 6 2 (1H, d, 
J = 8. 4, CONH) 

MS (FAB) :m/z = 6 2 9 (M + H) 

m22 

(2R. 3R. 4S, 7S)-7-(3-(3-Benzyloxycarbonylpropionyloxy)-4-methoxypicoliny 
lamino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

UK-2A 100mg N zu^ZW&J <> ^;bxxf;M 9mgRCM - 
T^y b°»J i?y5 5mg%mAkjtf-l'>2 OmLCigJBU *»Tv?^d^ 
S K6 Qmg£Jn;LT^ST?6l$KI^Lfco Wffi**tt*LT 

*>=1 : 1) CTflfiKU MMfc6fc9 2mg 0R¥6 9K) *»fco 

l H — NMR (CDC 1 3 ) :5 = 1. 24 (6H, d, J=7. 1, 
CH (CH 3 ) 2) , 1. 3 0 (3 H, d, J =6. 0, 4-CH 3 ) , 2. 5 8 
~3. 07 (8H, m, CH (CH 3 ) 2, CO CHoCH^ O, C6H 5 C_H 2 , 
H-2) , 3. 5 5 (1H, bs, H-8) , 3. 8 6 (3 H, s, OCH 3 ) , 
5. 1 6 (2H, s, COOCH 2 C 6 H 5 ) , 4. 9 0~5. 4 0 (4H, m, 
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H-3, 4, 7, 8), 6. 99 (1H, d, J=5. 4, H-5* ) , 7. 1 
1-7. 37 (10H, m, C 6 H 5 x2), 8. 31 ( 1 H, d, J=5..4, 
H-6' ), 8. 61 (1H, d, J=8. 4, CONH) 

MS (FAB^:m/z = 7 0 5 (M+H) 

ff)2 3 

(2R, 3R, 4S, 7S)-7-(3-(4-Methoxycarbonylbutyryloxy)-4-methoxypicolinylam 
ino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

xwmc&fo ok* 2 0%) £*#*z 0 

1 H-NMR (CDC 1,) : 5 = 1. 2 3 (6 H, dd, J = l. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 2 9 (3 H, d, J =6. 8, 4-CH3) , 2. 0 9 
(2H, q, J=7. 3, CH 2 CH 2 CH 2 ) , 2. 5 0, 2. 7 5 (each 
2H, each t, ecch J=7. 3, CH 2 CH 2 CH 2 ) , 2. 5 8- 

2. 70 (2H, m, CH (CH 3 ) 2. C 6 H 5 CH 2 ) , 2. 9 0-3. 0 0 
(2H, m, C 6 H 5 CH 2t H-2), 3. 60 (1H, bs, H-8), 

3. 69 (3H. s, COOCH3) . 3. 89 (3H, si 4' -OCH 3 ) , 

4. 90-5. 00 (1H, m, H-4), 5. 10-5. 40 (3H, m, H 
-3, 7, 8) , 7. 0 0 (1H, d, J =5. 4, H-5* ) , 7. 10-7. 
2 8 (5H, m, C 6 H 5 ) , 8. 3 2 (1 H, d, J = 5. 4, H- 6' ) , 8. 
6 1 (1H, d, J =8. 4, COTTH) 

MS (ESI) :m/z = 64 3 (M + H) 
ff]2 4 

(2R, 3R, 4S, 7S)-7-(3-(5-Methoxycarbonylvaleryloxy)-4-methoxypicolinylam 
ino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
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'H-NMR (CDC 1 3 ) : 5 = 1. 23 (6H, dd, J=l l , 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 30 (3H, d, J=6. 8, 4-CH 3 ). 1. 59 
— 1. 6 7, l'S-7 8-1. 86 (each 2H, eachm, CH 2 CH 2 
£H2CH 2 ) , 2. 2 3-2. 4 8 (4H, m, CH 2 CH 2 CH 2 CH 2 ) , 

2. 5 6-2. 9 9 (4H, m, H-2, CJH (CH 3 ) 2, C 6 H 5 CH 2 ) , 

3. 5 5 (1H, b s, H-8) , 3. 6 2 (3 H, s, COOCH 3 ) , 

3. 88 (3H, s, 4' -OCH3), 4. 9 3-4. 99 (1H, m, H- 
4) , 5. 16-5. 3 2 (3H, m, H-3, 7, 8) , 6. 9 9 (1H, d, 
J = 5. 4, H-5' ) , 7. 10-7. 28 (5H, m, C 6 H 5 ) , 8. 3 0 
(1H, d, J = 5. 4, H-6* ), 8. 59 (1H, d, J=8. 4, CO 
NH) ~ 

MS (ESI) : m/z = 6 5 7 (M + H) 

£25. 

(2K. 3fi, 4S, 7S)-7-(3-(6-Methoxycarbonylhexanoyloxy)-4-methoxypicolinyla 
mino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

-CfifM;£«& («« 5%) *#fco 

•H-NMR (CDC 1 3 ) : 6 = 1. 23 (6H, dd, J = l. 6, 7. 3, 
CH (CH 3 ) 2 ) . 1. 30 (3Hrd, J=6. 8, 4-CH 3 )', 1. 3 5 
-1. 84 (6H, m, CH 2 (CH 2 ) 3 CH 2 ) , 2. 2 9-2. 3 8 (4H, 
m, CH 2 (CH 2 ) 3 CH 2 ) , 2. 5 8-2. 7 0 (2H, m, 
CH (CH 3 ) 2, C 6 H 5 CH 2 ) ,,2. 9 0-3. 0 0 (2 H, m, 
C 6 H 5 CH 2> H-2), 3. 55 (1H, bs, H-8), 3. 67 (3H, 
s, COOCH 3 ), 3. 89 (3H, s, 4' -OCH 3 ), 4. 90-5. 1 
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0 (1H, m, H-4), 5. 10-5. 3 0 (3H, m, H-3. 7, 8) , 
7. 00 (IH, d, J=5. 4, H-5' ), 7. 10-7. 28 (5H, m. 
C 6 H 5 ) , 8. 32 (1H. d, J=5. 4, H-6' ) , 8. 62 (1H, d, 
J = 8. 4, CQ-NH) 

MS (ESI) :m/z = 6 7 1 (M + H) 

g>J2 6 

(2R, 3R, 4S, 7S)-7-(3-(8-Methoxycarbonyloctanoyloxy)-4-methoxypicolinyla 
mino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

fcT«MWb£<& 0R*2 4K) *»fco 

•H-NMR (CDC 1 3 ) : 5 = 1. 2 3 (6H, d d, J = 1. 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 3 0 (3H, d, J =6. 8, 4-CH 3 ) , 1. 3 0 
-1.. 90 (10H, m, CH 2 (CH 2 ) 5 CH 2 ) , 2. 27-2. 37 (4H, 
m, CH 2 (CH 2 ) 5 CH 2 ) , 2. 5 0-2. 8 0 (2H, m, 
_CH(CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 8 0-3. 10 (2H, m, 
C 6 H 5 CH 2> H-2) , 3. 5 5 (1H, bs, H-8), 3. 6 6 (3H, 
s, COOCH3). 3. 89 (3H, s, 4' -OCH 3 ), 4. 90->-5. 0 
0 (1H, m, H-4) , 5. 10-5. 4 0 (3H, m, H-3, 7, 8) , 
7. 00 (1H, d, J=5. 4, H-5' ), 7. 10-7. 26 (5H, m, 
C 6 H 5 ) , 8. 3 1 (1H, d, J-^'5. 4, H-6' ), 8. 6T(1H, d, 
J=8. 4, CONH) 

MS (ESI) :m/z = 6 9 9 (M+H) 

fl*J2 7 

(2R, 3R, 4S, 7S)-7-(3-(9-Methoxycarbonylnonanoyloxy)-4-methoxypicolinylani 
ino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
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T8igfl;£& ««4 5%) £f#fc 0 

1 H — NMR (CDC1 3 ) : 6 = 1. 2 3 (6H, d d, J = l. 6, 7. 3, 
CH (CH 3 ) 2 %, 1. 30 (3H, d, J=6. 8, 4-CH 3 ), 1. 31 
-1. 80 (12H, m, CH 2 (CH 2 ) 6 CH 2 ) , 2. 2 8-2. 3 3 (4H, 
m, CH 2 (CH 2 ) 6 CH 2 ) , 2. 5 0-2. 7 0 (2H, m, 
_CH(CH 3 ) 2, CeHsCHo) , 2. 9 0-3. 0 0 (2H, m, 
C 6 H 5 CH 2 , H-2) , 3. 5 5 (1H, bs, H-8) , 3. 6 6 (3H, 
s, COOCH3), 3. 89 (3H. s, 4' -OCH 3 ), 4. 90-5. 0 
0 (1H, m, H-4) , 5. 10-5. 4 0 (3H, m, H-3, 7, 8) , 
6. 9 9 (1H, d, J =5. 4, H-5' ) , 7. 1 0 -7. 2 8 (5 H, m, 
C 6 H 5 ) , 8. 31 (1H, d,.J = 5. 4, H-6' ), 8. 62 (1H, d, 
J = 8. 4, CONH) 

MS (ESI) :m/z = 7 13 (M+H) 

012-8 

(2R, 3fi, 4S, 7S)-7-(3-(4-Benzyloxycarbonylbutyrylpxy)-4-methoxypicolinyl 
amino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

y)ls?JlM?u>) K0. 0 6 4m l*^t?*affc^f-l/>^6mlK:^ O'V 
jlTJl^-JlO. 0 5 2m IRtf h 'JxW; >0. 0 8 3 m 1 

f - v >®m 2 m 1 **#t«t l ternur- 3 0 1 uk-2a 1 0 0 m 

g&tf h 'J x^;l/7 i>0. 14ml &£trilfb* f- U >i§&2 m 1 fcffiTU 
##T3i$BaEJ&L;fco £JSifcfc7K*to£T£ifcU WOTfcBlih'^s^A 

^if-;b-^-«j->=l : 1) ICTUS! U SSflS^ll 2'2mg (W89%) 
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1 H-NMR (CDC i 3 ) : 6 = 1. 2 4 (6 H, d d, J = l. 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 2 9 (3H, d, J =6. 8, 4-CH^ , 2. 11 

(2H, q, J =7. 3, CH 2 CH 2 CH 2 ) , 2. 4 0-2. 7 0 (2H, m, 
C 6 H 5 CH 2 , '£H (CH 3 ) 2 ) , 2. 5 5, 2. 7 5 (each 2 H, 
each t, each J=7. 3, CH 2 CH 2 CH 2 ) , 2. 8 0~3. 10 

(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 5 5 (1 H, bs, H-8), 
3. 8 6 (3 H, s, 4' -OCH3) , 4. 9 0-5. 0 0 (1H, m, H- 
4), 5. 14 (2H, s, C 6 H 5 CH 2 Q) , 5. 10-5. 3 5 (3H, m, 
H-3, 7, 8) , 6. 9 9 (1H, d, J =5. 4, H-5' ) , 7. 10- 
7. 3 7 (1 OH, m, C 6 H 5 CH 2> C 6 H 5 CH 2 Q) , 8. 3 1 (1H, d, 
J = 5. 4, H-6' ), 8. 60 (1H, d, J=8. 4, CONH) 

MS (FAB) :m/z = 719 (M + H) 

AJ2 9 

(2E» 3R, 4S, 7S)-7-(3-(5— Benzyloxycarbonylvaleryloxy)-4-methoxypicolinyl 
amino) -2-benzy 1-5, 9-dioxa-3-isobutyiyloxy-4-methyl-l, 6-cyclononanedioiie : 

yjlfjm? a 'J FZ7Vt°>Wtf a >l K(cfti3t£Wi0i]2 8 tmUvfilk 
icT^{b^ 0K^2 5%) £'&fz 0 

1 H-NMR (CDC 1 3 ) : 6 = 1. 2 3 (6 H, dd, J = l. 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 2 9 (3H, d, J =6. 8, 4-CH 3 ) , 1. 7 0 
-1. 80 (4H, m, CH 2 (CH,) 2 CH 2 ) , 2. 3 0-2. -5 0 (4H, 
m, CH 2 (CH 2 ) 2 CH 2 ) , 2. 6 0-2. 7 0 (2 H, m, C 6 H 5 CH 2 , 
CH (CH 3 ) 2 ) , 2. 8 0-3. 0 0 (2H, m, H-2, C 6 H 5 CH 2 ) , 

3. 55 (1H, bs, H-8), 3. 85 (3H, s, 4' -OCH 3 ) , 

4. 9 0-5. 0 0 (1H, m, H-4) , 5. 12 (2H, s, C 6 H 5 CH 2 
O) , 5. 1 0-5. 40 (3H, m, H-3, 7, 8) , 6. 98 (1H, d, 
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J =5. 4, H-5* ) , 7. 10-7. 3 5 (1 OH, m, C 6 H 5 CH 2 , C* 
H5CH2O) , 8. 3 1 (1H, d, J = 5. 4, H-6* ) , 8. 6 0 (1H, 
d. J = 8. 4, CONH) 

MS (FAB5L : m/z= (M + H) 

ffJ3 0 

(2R, 3R, 4S, 7S)-7-(3-(6— Benzyloxycarbonylhexanoyloxy)-4-methoxypicoliny 
lamino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione 
>?)\,9)\,m n D K£fcV 'J o >; KicfU./c£Wi0J2 8 

'H-NMR (CDC 1 3 ) : <5 = 1. 2 3 (6 H, d d, J = l. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 29 (3H, d, J=6. 8, 4-CH 3 ), 1. 37 
-1. 86 (6H, m, CH 2 (CH 2 ) 3 CH 2 ) , 2. 31-2. 45 C4 H, 
m, ( CH, (CH 2 ) 3 CH2) , 2. 58-2. 71 (2H, m, C 6 H 5 CH 2 , 
CH (CH 3 ) 2 ) , 2. 9 1-2. 9 9 (2 H, m, H-2, C 6 H 5 CH 2 ) , 
3. 55 (1H, b s, H-8) , 3. 8 7 (3H, s, 4' -OCH 3 ) , 4. 
9 0-5. 0 0 (1H, m, H-4), 5. 11 (2H, s, C 6 H 5 CH 2 Q) , 
5. 11-5. 40 (3H. m, H-3, 7, 8), 6. 99 (1H, d, J = 
5. 4, H-5* ) , 7. 10-7. 3 6 (1 OH, m, C fe H 5 CH 2 , C 6 H 5 
CH 2 0) , 8. 3 1 (1H, d, J =5. 4, H-6' ) , 8. 6 1 (1 H, 
d, J = 8. 4, CONH) -~ 

MS (FAB) :m/z = 74 7 (M+H) 

mi 

(2R, 3R, 4S, 7S)-7-(3-(9-Benzyloxycarbonylnonanoyloxy)-4-niethoxypicolinyl 
amino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
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izxnmit&to (©5 3%) zniz 0 

■H-NMR (CDC1 3 ) : 5 = 1. 23 (6H, d d, J = l. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 2 9 (3 H, d, J = 6. 8, 4-CH3) , 1. 3 0 
-1. 9 0 (&2H. m, CH 2 (CH 2 ) 6 CH 2 ) , 2. 3 0-2. 3 8 (4H, 
m, CH2 (CH 2 ) 6 CH 2 ) , 2. 6 1-2. 6 8 (2H, m, C 6 H 5 CH 2 , 
CH (CH 3 ) 2) , 2. 9 0-3. 0 5 (2H, m, H-2, C 6 H 5 CH 2 ) , 

3. 55 (1H, bs, H-8), 3. 88 (3H, s, 4' -OCH 3 ) , 

4. 9 0-5. 0 0 (1H, m, H-4) , 5. 1 1 (2H, s, C 6 H 5 C.H 2 
0) , 5. 11-5. 35 (3H, m, H-3, 7, 8, ) , 6. 99 (1 H, 
d, J=5. 4, H-5' ) , 7. 10-7. 36 (10H, m, CeHs CH,, 
C 6 H 5 CH 2 Q) , 8. 31 (1H, d, J=5. 4, H-6'), 8. 60 

(1H, d, J=8. 4, CONH) 
MS (FAB) :m/z = 7 8 9 (M + H) 
fl]3 2 

(2R, 3R, 48. 7S)-7-(3-(4-Butyloxycarbonylbutyryldxy)-4-methoxypicolinyla 
mino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

'H-NMR (CDC I3) :5 = l. 23 (6H, d d, J = l. 6, 7. 3, 
CH (CH 3 ) a ) , 1. 3 3 (3HT d, J =6. 8, 4-CH 3 ) , 1.3 7 
-1. 46, 1. 57-1. 6 5, 2. 04-2. 1 1 (9H, m, COCH 2 
CH 2 CH 2 CO, OCH 2 (CH 2 ) 2 CH 3 ) , 2. 3 7-2. 5 1 (4H, m, 
CO CH 2 CH 2 CH 2 CO) , 2. 58-2. 7 7 (2H, m, C0CH 2 CH 2 
CH 2 CO, CH (CH 3 ) 2, C 6 H 5 CH 2 ) , 3. 5 5 (1H, b s, H-8) , 
3. 89 (3H, s, 4' -OCH3), 4. 9 0-5. 00 (1 H, m, H- 
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4) , 5. 0 0-5. 4 0 (3H, m, H-3, 7, 8) , 7. 0 0 (1H, d, 
J =5. 4, H-5* ) . 7. 10-7. 2 8 (5H, m, CH 2 ) , 

8. 32 (1H, d, J=5. 4, H-6' ) , 8. 6 3 (1H, d, J=8. 
4, CONH)i- 

MS (FAB) :m/z=685 (M + H) 

ffJ3 3 

(2R, 3R, 4S, 7S)-7-(3-(6— carboxyhexanoyloxy)-4-methoxypicolinylaraino)-2- 
benzyl-5, 9-dioxa-3-isobutyryloxy-4-methy 1-1, 6-cyclononanedione : 
M3 0(D4t&®! 7 7mg^^;-;M0ml{:^U 1 

4- (^no^A-^;-/b=3 0 : 1) tc-CfitigU WMit&&m. 8 
mg (JR^6 6%) *'&iz 0 

1 H-NMR (CDC 1 3 ) : 5-1. 2 3 (6H, d d, J = 1. 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 29 (3H, d, J=6. 8, 4-CH 3 ), 1. 40 
-1. 80 (6H, m, CH 2 (CH 2 ) 3 CH 2 ) , 2. 2 0-2. 4 0 (4H, 
m, CH 2 (CH 2 ) 3 CH 2 ) , 2. 5 0-2. 7 0 (2H, m, C 6 H 5 CH 2 , 
CH (CH 3 ) 2 ) , 2. 9 0-3. 0 0 (2H, m, H-2, C 6 H 5 CH 2 ) , 
3. 5 5 (1H, bs, H-8) , 3. 8 8 (3H, s, 4' -OCH 3 ) , 4. 
9 0-5. 0 0 (1H, m, H-4t"', 5. 10-5. 4 0 (3H- m, H-3, 

7, 8) , 7. 0 0 (1H, d, J =5. 4, H-5' ) , 7. 10-7. 2 6 
(5H, m, CsHs CHa) , 8. 3 0 ( 1 H, d, J = 5. 4 , H - 6 ' ) , 

8. 62 (1H, d, J=8. 4, CONH) 
MS (FAB) :m/z=6 5 7 (M + H) 
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0J34 

(2R, 3R, 4S, 7S)-7-(3-(9-carboxynonanoyloxy)-4-methoxypicolinylamino)-2- 
benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

'H-NMR (CDCI3) : 5 = 1. 23 (6H, dd, J = l. 6, 7. 3, 
CH (CH 3 ) 2 ) > 1. 29 (3H, d, J=6. 8, 4-CH 3 ), 1. 31 
-1. 76 (12H, m, CH 2 (CH 2 ) 6 CH 2 ) , 2. 30-2. 4 0 (4H. 
m, CH 2 (CH 2 ) 6 CH 2 ) , 2. 5 0-2. 7 1 (2H, m, C 6 H 5 CH 2> 
CH (CH 3 ) 2 ) , 2. 9 0-3. 0 0 (2H, m, H-2, C 6 H 5 CH 2 ) , 

3. 57 (1H, bs, H-8), 3. 88 (3H, s, 4' -OCH 3 ), 

4. 9 0-5. 0 0 (1H, m, H-4), 5. 10-5. 23 (3H, m, H 
-3, 7, 8) , 6. 99 (1H, d, J = 5. 4, H-5' ) , 7. 10-7. 
3 4 (5H, m, C 6 H 5 CH 2 ) , 8. 3 1 (1 H, d, J = 5. 4, H- 6' ) 

, 8. 62 (1H, d, J = 8. 4, CONH) 
MS (FAB) :m/z = 6 9 9 (M + H) 
fl]3 5 

(2R, 3R, 4S, 7S)-7-(3-(N-Carbobenzyloxy-L-alanyl)oxy-4-niethoxypicolinylain 
ino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-inethyl-l, 6-cyclononanedione : 

UK-2A 2 0 0mg^ N-^M^^Wy-L-77->f 7 OmgS 
tfiftf-frTZ; fcTU i?>l 86mg^»fl/>10mli:^U 1 -x 

ijJV^j>fi Kilt218mg.^ 
tBJ;t"T\ MfflTf 4 B#HRJE L fz Q fcfcmz nut ?>±1 N&MZmz.Tfi 

^□7h^77>f - (^OD;};M-^;-;b=l 0 0:1) CTfSSU 
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M{fc£#ll4 3mg (4»5 2%) £*#fc 0 

■H-NMR (CDC 1 3 ) : 6 = 1. 2 3 (6 H, dd. J = l. 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 33 (3H, d, J=6. 8, 4-CH 3 ), 1. 62 

(3H, d, C'B.3 (a 1 any 1) ) , 2. 5 9-2. 7 2 (2H, m, 
C 6 H 5 ^H 2 , C_H (CH 3 ) 2) , 2. 9 2-3. 0 0 (2H, m, H-2, 
C 6 H 5 CH 2 ) , 3. 55 (1H, b s, H-8), 3. 87 (3H, s, 4' 
-OCH3). 4. 9 0-5. 0 0 (1H, m, H-4), 5. 10-5. 40 

(5H, m, H-3, 7, 8, C 6 H 5 CH 2 0) , 5. 7 0 (1H, bs, 
CONH (alanyl)), 7. 00 (1H, d, J =5. 4, H-5' ) , 
7. 11-7. 3 6 (1 OH, m, C 6 H 5 CH 2 , CJ^CHoO) ,8.32 

(1H, d, J=5. 4, H-6' ), 8. 63 (1H, m, J=8. 4, CO 
NH) 

MS (TSP) :m/z=7 2 0 (M + H) 
M3 6 

(2R, 3R, 4S, 7S)-7-(3-Diphenyphosphoryloxy-4-methoxypicolinylamino)-2-ben 
zyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

UK-2A 1 0 0 m g :fc«fctf 4 - f J/ 9JIT Uh°'J^>36mg *4SYby 9- U 
>3m 1 lz^U.*#Tfc?U v*>2 4 n 1 *«ktf^7x^ ^na*X7x 

h 7 9mg^iDX.T> Ifit'2WJ£Lfco f-l/>-C»fi!L;fc&> 1 

EMt&i'VijrJI'trav (i^|if-^-^+*>=2 : 1) {CT« 

»!LT*Hfl:£«Jl4 0mg 0K¥ 9 9 90 *©fc c 

1 H-NMR (CDC 1 3 ) : 6 = 1. 2 7 (6 H, dd, J = l. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 3 2 (3 H, d, J = 6. 8, 4-CH 3 ) , 2. 6 0 
-2. 8 0 (2H, m, C 6 H 5 CH 2> CH (CH 3 ) 2 ) , 2. 9 0-3. 1 0 
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(2H, m, H-2. C 6 H ? CH 2 ) , 3. 5 5 (1H, b s, H-8) , 
3. 67 (3H, s, 4' -OCH 3 ), 4. 9 0-5. 0 0 (1 H, m. H- 
4) , 5. 10-5. 3 2 (3H, m, H-3, 7, 8) , 6. 9 8 (1H, d, 
J =5. 4, H^5' ), 7. 15-7. 36 (15 H, m, C 6 Hs CH 2 , 

(C 6 H 5 0) 2 PO) . 8. .3 1 (1H, d, J=5. 4, H-6* ) , 8. 4 
1 (1H, d, J=8. 4, CONH) 

MS (TSP) :m/z=60 5 (M + H) 

(2R, 3R, 4S, 7S)-7-(3-Diethxyphosphoryloxy)-4-methoxypicolinylamino)-2-be 
nzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

0!3 6£E«icL-CM*b£& (JR^4 3%) **§fc c 

1 H — NMR (CDC 1 3 ) : 5 = 1. 2 3 (6 H, d d, J = l. 6, 7. 3, 
CH (CHb) 2) , 1. 30 (3H, d, J=6. 8, 4-CH 3 ), 1. 33 
-1. 40 (6H, m, (OCH 2 CH 3 ) 2) , 2. 5 9-2. 7 2 (2H, m, 
C 6 H 5 CH 2> CH (CH 3 ) 2) , 2. 9 0-3. 0 0 (2H, m, H-2, 
C 6 H 5 CH 2 ) , 3. 60 (1H, bs, H-8), 3. 93 (3H, s, 4' 
-OCH3), 4. 2 3-4. 3 8 (4H. m, (O CH 2 CH 3 ) 2 ) , 4. 9 0 
-5. 00 (1H, ra, H-4), 5. 10-5. 40 (3H, m, H-3, 7, 
8) , 6. 9 8 (1H, d, J = 5r~4, H-5' ) , 7. 1 1~7. 2 8 (5 
H, m, C 6 H 5 CH 2 ) , 8. 25 (1H, d, J = 5. 4, H-6' ) , 8. 
3 8 (1H, d, J =8. 4, CONH) 

MS (TSP) :m/z = 651 (M + H) 
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W3 8 

(2R, 3R. 4S, 7S)-7-(3-Methoxysalicylamino)-2-benzyl-5, 9-dioxa-3-isobutyry 
loxy-4-methyl-l, 6-cyclononanedione : 

mcD^mzxmmit^m ok* 7 4%) *»fc 0 

1 H — NMR (CDC1 3 ) .5 = 1. 24 (6 H, d, J =7. 3, 
CH (CH 3 ) 2) , 1. 3 3 (3H, d, J =6. 5, 4-CH 3 ) , 2. 6 0 
-2. 7 3 (2H, m, CH (CH 3 ) 2, C 6 H 5 C_H 2 ) , 2. 9 2-3. 0 5 
(2H, m, H-2, C 6 H 5 £H 2 ) , 3. 6 3 (1H, b s, H-8), 
3. 90 (3H, s, OCH3), 4. 90-5. 26 (3H, m, H-3, 4, 
7) , 5. 18-5. 25 (2H, m, H-3, H-7) , 5. 4 5 (1H, b 
s, H-8), 6. 81-7. 29 (8H, m, aromatic), T. 46 
(1H, d, J=6. 5, CONH), 10. 75 (1 H, s, OH) 
MS (TSP) :m/z=5 14 (M + H) 
^13 9 

(2R, 3R, 4S, 7S)-7-Salicylamino-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-meth 
y 1-1, 6-cyclononanedione : 

w^itisw mm 4 2%) *#fc 0 

'H-NMR (CDC 1 3 ) : $ = *7 2 0-1.3 6 (9H, m,- 
CH (CH 3 ) 2, 4-CH3), 2. 6 0-2. 8 0 (2H, m, 
CH_ (CH 3 ) 2 , C 6 H 5 _CH 2 ) , 2. 9 1-3. 0 0 (2H, m, 
C 6 H 5 CH 2 , H-2), 3. 60 (1H, bs, H-8), 4. 98-5. 2 
7 (3H, m, H-3, 4, 7) , 5. 4 5 (1H, b s, H-8) , 6. 8 
4-7. 4 4 (10H, m, aromatic, CONH) , 11. 80 (1H, 
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5, OH) 

MS (TPS) :m/z = 48 4 (M + H) 
ffJ4 0 

(2R, 3R, 4S, 7S)£7-(3-Nitrosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobutyrylo 
xy-4-methyl-l, 6-cyclononanedione : 

2 - 1 Ko+*>-3f - 3 h »J f-;l/&{cfU./d^l*m 
0#ttfcTWWt#4Sl (K$6 6%) *'&tZo 

1 H — NMR (CDC 1 3 ) 5:1. 2 3-1. 3 7 (9H,m, 
CH (CH 3 ) 2, 4-CH3), 2. 6 0-2. 8 0 (2 H, m, 
CH (CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 8 0-3. 10 (2H, m, 
C 6 H 5 CH 2> H-2) , 3. 60 (1H, bs, H-8), 4. 98 (1H. 
b s, H-4) , 5. 1 8-5. 30 (2H, m, H-3, 7) , 5. 42 (1 
H, bs, H-8), 7. 0 6-7. 2 9 (6H, m, C 6 H 5 , H-6' ), 
8. 27 (1H, d, J=7. 6, H-5* ) , 8. 45 (1H, d, J = 7. 

6, H-4' ) , 8. 7 6 (1H, b s, CONH) 
MS (TPS) :m/z = 52 7 (M-H) 
flUl 

(2R, 3R, 4S, 7S)-7-(3-Aminosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobutyrylo 
xy-4-methyl-l, 6-cyclononanedione : 
0>J4 0©^5 0mg^y ?J-*112 5mLi:^iU 1 0%'<7'JVJ*&i 

f->=l : 1) fcTflKKU Mft&ttl6mg 0R*3 4K) *#fco 

'H — NMR (CDC 1 3 ) : 6 = 1. 23 (6 H, d, J =7. 3, 
CH (CH 3 ) 2 ) , 1. 33 (3H, d, J = 5. 9, 4-CH 3 ), 2. 60 
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-2. 8 0 (2H, m, CH (CH 3 ) 2> C 6 H 5 C_H 2 ) , 2. 9 2-3. 0 0 
(2H, m, CsH 5 CH 2 , H-2), 3. 60 (1H, bs, H-^8) , 
4. 0 0 (2 H, bs, NH 2 ) , 4. 9 8 (1H, bs, H-4) , 5. 0 0 
-5. 50 (2a, m, H-3, 4, 7, 8), 5. 42 (1H, bs, H-8) 
, 6. 66-7. 29 (9H, m, aromatic, CONH), 12. 0 
0 (1H, s, OH) 
MS (TSP) :m/z = 4 9 9 (M + H) 
fflJ4 2 

(2R, 3R, 4S, 7S)-7-(3-Formylaminosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobu 
tyryloxy-4-methyl-l, 6-cyclononanedione : 
014 1 8'. 8mg^b^l/>lmLlc^U MHO. 5mL& 

!¥U Mfb£«&4. 2mg (JR^4 4%) *#fc 0 

'H-NMR (CDC 1 3 ) :5 = 1. 2 0-1. 4 0 (9H, m, 
CH (CH 3 ) 2 , 4-CH 3 ), 2. 6 0-2. 8 0 (2H, m, 
CH (CH 3 ) 2 , _CH 2 C 6 H 5 ) , 2. 8 0-3. 1 0 (2H, m, 
C^H 2 C 6 H 5 , H-2), 3. 59 (1H, bs, H-8), 5. 00-5. 2 
6 (4H, m, H-3, 4, 7, 8}~; 6. 6 6-7. 2 9 (8H,'m, aro 
ma t i c) , 12. 0 0 (1H, s, OH) 
MS (TSP) : m/z = 5 2 7 (M+H) 
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ffJ4 3 

(28, 3R, 4S, 7S)-7-(5-Nitrosalicyl)aaiino-2-benzyl-5, 9-dioxa-3-isobutyrylo 
xy-4-methyl-l, 6-cyclononanedione : 

<DismzTMmi\:&® mms 4%) 

'H-NMR (CDC 1 3 ) : 5 = 1. 22-1. 43 (9H, m, 
CH (CH 3 ) 2 > 4-CH 3 ), 2. 61-2. 75 (2H, m, 
JC_H (CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 9 0-3. 0 1 (2H, m, 
C 6 H 5 C_H 2 , H-2) , 3. 68 (lH. bs, H-8), 4. 9 0- 
5. 40 (4H, m, H-3, 4, 7, 8), 7. 0 0-7. 3 0 (6H, m, 
H-3' ), 7. 58 (1H, d, J=6. 5, CONH), 8. 27 (1H, 
dd, J = 8. 9, 2. 2, H-4' ) , 8. 4 6 (1H, d, J=2. 2, H 
-6' ) 

MS (TSP) :m/z = 5 27 (M-H) 
fl]4 4 

(2R, 3R, 4S, 7S)-7-(5-Aminosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobutyrylo 
xy-4-methyl-l, 6-cyclononanedione : 
0J4 .OCbitGtaZVU 3 KftjtfcJEWifll 4 1 ±H#©;fr£«cT«S'fb&4Sl 
0W4 9%) ZniZo 

'H-NMR (CDC 1 3 ) : 5=*r: 2 0-1. 4 0 (9H, m; 
CH (CH 3 ) 3, 4-CH3), 2. 58-2. 8 0 (2H, m, 
CH (CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 8 8-3. 0 4 (2H, m, 
C fe H 5 CH 2 > H-2), 3. 58 (1H, b s, H-8), 4. 9 0- 
5. 40 (4H, m, H-3, 4, 7, 8), 6. 7 0-7. 3 0 (9H, m, 
a r oma t i c, CONH) 
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MS (TSP) :m/z = 49 9 (M + H) 
014 5 

(2R, 3R, 4S, 7S)-7-(4-Chlorosalicyl)aniino-2-benzyl-5, 9-dioxa-3-isobutyryl 
oxy-4-methy 1 -1^-cycl ononanedione : 

2-tKo*i/i3f A-tuuWI-Jm left*. \m AtWfc 

1 H — NMR (CDC h) '.6 = 1. 23 (6H, d, J=7. 0, 
CH (CH 3 ) 2) , 1. 34 (3 H, d, J =6. 5, 4-CH3) , 2. 40 
-3. 0 0 (4H, m, CH (CH 3 ) 2, C 6 H 5 CH 2 , H-2) . 3. 6 0 

(1H, bs, H-8), 4. 90-5. 60 (4H, m, H-3, 4, 7, 8) 
, 6. 8 3-7. 36 (9H, m, aromatic, CONH), 11. 99 

(1H, s, OH) 

MS (TSP) :m/z = 518 (M+H) 
01146 

(2R, 3R, 4S, 7S)-7-(5-Chlorosalicyl)amino-2-benzyl-5, 9-diqxa-3-isobutyryl 
oxy-4-methyl-l, 6-cycl ononanedione : 

(D^mzxmm^m ok^6o%) 

'H-NMR (CDC 1 3) : 6 = 1. 2 0-1. 4 0 (9 H, m, 
CH (CH 3 ) 2 , 4-CH3), 2.^5 0-3. 0 0 (4H, m, ' 
CH (CH 3 ) 2, C 6 H 5 CH 2> H-2) , 3. 6 0 (1H, b s, H-8) , 
4. 9 8-5. 4 2 (4H, m, H-3, 4, 7, 8), 6. 90-8. 01 

(9H, m, aromatic, CONH), 11. 71 (1H, s, OH) 

fflJ4 7 

(2R, 3R, 4S, 7S)-7-(4-Methoxysalicyl)amino-2-benzyl-5, 9-dioxa-3-isobutyry 
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6 0 

loxy-4-methyl-l, 6-cyclononanedione : 

&<D%mz.Tmmt&m mm 37%) *mz 0 

1 H — NMR ^€DC 1 3 ) :<5 = 1. 20-1. 40 (9H, m, 
CH (CH 3 ) 2, 4-CH 3 ), 2. 60-2. 80 (2H, m, 
C_H(CH 3 ) 2 . C 6 H 5 CH 2 ) , 2. 8 0-3. 10 (2H, m, 
C 6 H 5 CH 2 , H-2) , 3. 6 0 (1H, b s, H-8) , 3. 8 0 (3H, 
s, 0CH 3 ) , 4. 9 0-5. 5 0 (4H, m, H-3, 4, 7, 8) , 
6. 5 0 — 7. 4 0 (8H, m, a r oma tic), 12. 10 (1H, s, 
OH) 

TSP-MS :m/z=514 (M+H) 
. 014.8 

(2B, 3R, 4S, 7S)-7-(3, 5-Dinitrosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobuty 
ryloxy-4-methyl-l, 6-cyclononanedione : 

2 - k K d 4- $/- n f - 3 , 5 - 5?- h u * U f-;UBlcft;ifc£tfU±0| 4 

'H — NMR (CDC 1 3 ) : 6 = 1. 0 0-1. 3 0 (9H, m, 
CH (CH 3 ) 2> 4-CH3) , 2. 5 0-2. 7 0 (2H, m, 
_CH(CH 3 ) 2 , C6H5CH2) , 2. 7 0-2. 9 0 (2H, m, 
C 6 H 5 CH 2 , H-2), 3. 6 0T1H, bs, H-8), 4. 6 0- 
5. 20 (4H, m, H-3, 4, 7, 8) , 7. 0 0-7. 3 0 (5H, m , 
C 6 Hs CH 2 ) , 7. 60 (1H, bs, CONH) , 8. 60-8. 90 
(2 H, m, aromatic (3, 5-Dini t rosa 1 i cy 1) ) 
MS (TSP) :m/z = 5 7 3 (M+H) 
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AJ4 9 

(2R, 3R, 4S, 7S)-7-(3-(N, N-Dimethylamino)salicyl)amino-2-benzyl-5, 9-dioxa 
-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
#14 0dXfc£#-3 0mg^^y-;b5mLi:iiU 4 0%*;Uv I) > 1 

4- (*^f-U>:»»if-^=3 : 1) CTfcttU M<b&«l&. Omg 

OK* 2 790 ^l#/Co 

'H-NMR (CDC 1 3 ) : 5 = 1. 29-1. 34 (9H, m, 
CH (CH 3 ) 2, 4-CH 3 ). 2. 6 0-2. 7 3 (2H, m, 
CH (CH 3 > 2, C 6 H 5 CH 2 ) , 2. 7 3 (6H, s, N (CH 3 ) 2 ) , 
2. 9 2-3. 0 0 (2H, m, C 6 H 5 C_H 2 , H-2), 3. 60 (1H, 
b s, H-8) , 4. 9 0-5. 5 0 (4H, m, H-3, 4, 7, 8) , 
6. 88 (1H, t, J=7. 6, H-4* ) , 7. 1 1-7. 29 (6H, m, 
C 6 H 5 , H-5' ) , 7. 5 1 (1H, d, J = 9. 5, H-6' ) , 7. 9 6 
(1H, d, J =8. 2, CONH) 

MS (TSP) :m/z = 5 2 7 (M+H) 

ftJ5 0 

(2R, 3R, 4S, 7S)-7-(5-(N, N-Dimethylamino)salicyl)aiDino-2-benzyl-5, 9-dioxa 
-3-isobutyryloxy-4-methyl-l, 6-cycitfaonanedione : 

\X>&% OK* 2 6%) *'&it 0 

1 H-NMR (CDC 1 3 ) : 6 = 1. 20-1. 40 (9H, m, 
CH (CH 3 ) 2 , 4-CH 3 ), 2. 5 0-2. 8 0 (2H, m, 
CH (CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 8 7 (6 H, s, N (CH 3 ) 2 ) , 
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2. 8 0-3. 0 0 (2H, m, C 6 H 5 CH 2> H-2), 3. 6 1 (1H, 
b s, H-8) , 4. 9 0-5. 5 0 (4H, m, H-3, 4, 7, 8) , 
6. 67-7. 3 0 (9H, m, aromatic, CONH) , 11. 04 
(1H, s, OR) 

MS (TSP) :m/z = 5 2 7 (M + H) 
0J5 1 

(2R, 3E, 4S, 7S)-7-(3, 5-diaminosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobuty 
ryloxy-4-methyl-l, 6-cyclononanedione : 

014 O©<fc£&£0!4 8<D4t&mizRz.t:Jmi^ W4 1 tmm<DJ5&KX& 
fift£4& 0IW3 0%) £*#fc 0 

'H-NMR (CDC 1 3 ) : 5 = 1. 25-1. 6 3 (9H, m, 
CH (CH 3 ) 2, 4-CH 3 ), 2. 6 1-2. 7 5 (2 H, m, 
£H(CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 9 0-3. 0 0 (2H, m, 
CsHsCHz, H-2), 3. 64 (1H, b s, H-8), 4. 9 0- 
5. 40 (4H, m, H-3, 4, 7, 8), 7. 12-7. 39 (7H, m, 
aromatic, CONH) 

MS (TSP) :m/z=514 (M + H) 

AJ5 2 

(2R, 3B, 4S, 7S)-7-(5-Formylaminosalicyl)aiDino-2-benzyl-5, 9-dioxa-3-isobu 
tyryloxy-4-methyl-l, 6-cyclononanedione : 

mit&va or* 7 5%) zntio 

1 H-NMR (CDC 1 3 ) : 8 = 1. 22-1. 34 (9H, m, 
CH (CH 3 ) 2, 4-CH 3 ), 2. 5 7-2. 7 3 (2H, m, 
CH (CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 8 0-3. 10 (2H, m, 
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CsHsCHo, H-2) , 3. 5 8 (1H, b s, H-8), 5. 0 0- 

5. 24 (4H, m, H-3, 4, 7, 8), 7. 0 6-7. 2 9 (8H, m, 

aromatic), 11. 68 (1H, s, OH) 

MS (TSP3- : ra/z = 5 2 7 (M + H) 

fflJ5 3 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-4-methoxypicolinyl)amino-2-(4-nitrobenzyl)- 
5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

UK-2A 3 0mg*I^fU>l. 5mLJC»»U - 2 0°C\z}%mLti^ 
5£MWfc (JfcSl. 5 2) 0. 3mL^Jn^T. f^ST 2 B#R0K£ L fc 0 SJS 

*5/*-M?t&i*Lfc&> iff^iU Wt^32mg OK* 9 896) 
'H-NMR (CDC 1 3 ) : 5 = 1. 2 6 (6H, d, J =7. 1, " 
CH (CH 3 ) a) > 1. 34 (3H, d, J=6. 0, 4-CH 3 ), 2. 63 
~2. 9 0 (2H, m, CH (CH 3 ) 2, CH2C6H4NO2) , 2. 9 6- 
3. 12 (2H, m, CH 2 C 6 H,N0 2> H-2) , 3. 65 (1H, b s, 
H-8), 3. 94 (3H, s, OCH 3 ), 4. 9 7-5. 0 3 (1 H, m, 
H-4) . 5. 19-5. 3 0 (3H, m, H-3, 7, 8) , 6. 8 8 (1H, 
d, J=4. 9, H-5' ), 7. 31 (2H, d, J = 8. 3, C 6 H 4 N0 2 ) 
), 7. 98 (1H, d, J=4. 9, H-6' ), 8. 13 (2H, d, J = 
8. 3, C6H4N0 2) ) , 8.-6 0 (1H, d, J = 8. 2, -CONH) , 
11. 73 (1H, s, OH) 
MS (TSP) :m/z = 56 0 (M+H) 
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fflJ54 

(2R, 3R, 4S. 7S)-7-(3-Hydroxy-4-methoxypicolinyl)amino-2-(4-aminobenzyl)- 
5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
0J5 3<D>fb&'#3-2 2 0mg^y-;|/5 0mLi:gfi?U 1 OH'^WJ* 

'H-NMR (CDC 1 3 ) : 5 = 1. 2 4 (6H, d, J = 7. 1, 
CH (CH 3 ) 2) , 1. 34 (3H, d, J=6. 0, 4-CH 3 ), 2. 5 0 
~2. 7 0 (2H, m, CH (CH 3 ) 2, CH 2 C 6 H„NH 2 ) , 2. 8 0- 
3. 00 (2H, m, CH. 2 C 6 H 4 NH 2 , H-2) , 3. 61 (1H, bs, 
H-8), 3. 94 (3H, s, 0CH 3 ), 4. 90-5. 10 (1H, m, 
H-4), 5. 10-5. 40 (3H, m, H-3, 7, 8), 6. 58 (2H, 
d, J = 8. 2, C 6 H 4 NH 2 ) , 6. 8 7 (1H, d, J = 5. 5, H-5* ) 
, 6. 91 (2H, d, J = 8. 2, C 6 H 4 NH 2 ) , 7. 99 (1H, d, 
J =5. 5, H-6* ) , 8. 5 9 (1H, d, J = 8. 2, CONH) , 1 1. 
79 (1H, s, OH) 

MS (TSP) :m/z = 5 3 0 (M + H) 

#15 5 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-4-methoxypicolinyl)amino-2-(4-fonylaniinobe 
nzyl)-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
#15 4<D<t&i®}2 9mg£mtjt3-U>lmHmML MMO. 5mL#^ 
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'J^W7A?D7h/77^ - (?oo*jUA : y ?y-;U=l 0 : 1) (C 
TWSIU «Mt^ll4mg ORSM690 £Sfco 

J H-NMR (CDC 1 3 ) : 5 = 1. 2 0-1. 40 (9H, m, 
CH (CH 3 ) 2X -4-CH3) , 2. 6 0-2. 8 0 (2H, m. 
CH (CH 3 ) 2, CH 2 C 5 H 4 NHCH0) , 2. 8 0-3. 0 0 (2H, m, 
jCH 2 C 6 H4NHCH0, H-2), 3. 60 (1H, b s, H-8), 
3. 94 (3H. s, OCH3), 4. 9 0-5. 4 0 (1H, m, H-3, 4, 
7, 8), 6. 88 (1H, d, J = 5. 1, H-5* ), 6. 97-8. 64 
(4H, m, C 6 H 4 NH C H O) , 7. 99 (1 H, d, J = 5. 1, H-6' ) 
, 11. 79 (1H, s, OH) 
MS (TSP) :m/z=5 5 8 (M+H) 
#156 

(2R, 3R, 48, 7S)-7-(3-Hydroxy-4-methoxypicolinyl)amino-2-(4-(N, N-dimethyl 
amino) benzy 1 ) -5, 9-dioxa-3-isobutyry loxy-4-methy 1 -1 , 6-cyc lononanedione : 
015 4O^3 0mg^x^y-;l/5mLi:^U 

(>?nn*Jl,A: *?;-Jl=4 0 : 1) fcT«»LT> aMWfc^»2 1m 

1 H-NMR (CD CI 3 ) :5=-tr 2 4 (6H, d, J = 7. 1, 
CH (CH 3 ) 3) , 1. 32 (3H, d, J = 6. 0, 4-CH 3 ) , 2. 5 0 
-2. 7 0 (2H, m, CH. (CH 3 ) 2 , CH 2 C 6 H 4 N (CH 3 ) 2 ) , 
2. 8 0-3. 0 0 (2H, m, CH 2 C 6 H 4 N (CH 3 ) 2> H-2) , 

2. 9 0 (6H, s, N (CH 3 ) 2 ) , 3. 6 0 (1H, b s, H-8) , 

3. 9 4 (3 H, s, OCH3), 4. 9 0-5. 4 0 (1H, m, H-3, 4, 
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7, 8) , 6. 6 4 (2H, d, J = 8. 8, CH 2 C 6 H„ N (CH 3 ) 2 ) , 
6. 87 (1H, d, J=5. 1, H-5' ) , 6. 9 9 (2H, d, J = 

8. 8, CH 2 C 6 H„ N (CH 3 ) 2 ) . 7. 99 (1H, d, J =5. 1, H- 
6' ) , 8. 50-C1H, d, J=8. 2, CONH) , 11. 80 (1H, s, 
OH) 

MS (TSP) :m/z = 5 5 8 (M + H) 

±E0i§WT?Si!i§3ftfc{b^tts TIKI &£tfm.2 iCTfiltzMWbOT* 
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-fel/t'^Tx (Saccharomyces cerevisiae IFO 0203) 

xvxT<Diimc «fc *> vinnfe&tmfe l fc 0 

(1) 

(pH 5.5-6.0) 

Glucose 40g/L 

Polypeptone lOg/L 
fcJ©S«l (PH MfflD 

Yeast ext. (DIFCO) lOg/L 

Polypeptone 20g/L 

Glycerol 30g/L 

Bacto-agar (DIFCO) 20g/L 

•tf-yo-^ttigife a0mL/6^ttittf) Rilfi«*«iU 26t\ 24WV 

m45~50r (c $ * to $fc©£it6150m L /250m LH^77X3 icfc^g 3~4m 

(4)-9">y^fHffi ^' 

^^-/n-t^ x?izmMZ-£, tfc£W±tc<D-£T26°CJ;:Tl~2 BP&gg 
U PlitPJ&£fll£L;fco &mti^ 3 ic^LtolfrJ-e&^o 
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S : +H) £&t* U ^T^MO^^b^tl^T-fe h >(c^^> Tw e e n20£ 
7k^Jn^6C<!:^};«5. T-b h >109^ Twe e n20 0. 05%£^fr^PJ£f§§S! 

ularia oryzae)6D^^a^!l^^-^l^PLT^ML. 25 < C©M^F*3{w24B# 
BMi= (l-MK©W«affi^*l«TO©imBBO xlOO 



&4 : ^^i^^^Kf^m^^m 
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(Colletotricum lagenarium) 
•frfco £HI18T\ B*25^©Aia«rtlc£LT§l^$-B\ SM7H 

§®KK=Z (g£8@MRxffitt) / (5xiSM) xlOO 

B5M= (i - wo^i^iwtomD xioo 

« 5 : mmmfctommsM 
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(57) Abstract 

This invention relates 
to somatostatin agonist 
compounds which are 
potent with high selectivity 
toward the receptor 
subtype 2. Compounds 
of formula (I) including 
pharmaceutically acceptable 
salts and hydrates thereof 
are disclosed. These 
compounds are useful in 
the treatment of diabetes, 
cancer, acromegaly, 
restenosis, depression, 
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irritable bowel syndrome, pain and diabetic retinopathy. Many of the compounds are also orally active. 
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TITLE OF THE INVENTION 
SOMATOSTATIN AGONISTS 

BACKGROUNEfaQF THE INVENTION 
5 Somatostatin (SST) is a widely distributed peptide occurring 

in two forms SST- 14 (with 14 amino acids) and SST-28 (with 28 amino 
acids). SST has multiple functions including modulation of secretion of 
growth hormone, insulin, glucagon, pancreatic enzymes and gastric 
acid, in addition to having potent antiproliferative effects. 
) 10 The mechanism of action of somatostatin is mediated via 

high affinity membrane associated receptors. Five somatostatin 
receptors (SSTR1-5) are known (Reisine, T.; Bell, G.I. Endocrine 
Reviews 1995, 16, 427-442). All five receptors are heterogeneously 
distributed and pharmacologically distinct. Structure-function studies 

15 with a large number of peptidal analogs have shown that the Trp-Lys 
dipeptide of somatostatin is important for high-affinity binding. The 
availability of these receptors now makes it possible to design selectively 
active ligands for the sub-types to determine their physiological 
functions and to guide potential clinical applications. For example, 

20 studies utilizing subtype selective peptides have provided evidence that 
somatostatin subtype 2 receptors (SSTR2) mediates the inhibition of 
growth hormone release from the anterior pituitary and glucagon 
^ release from the pancreas, whereas SSTR5 selective agonists inhibit 

insulin release. These results imply the usefulness of SSTR2 selective 

25 analogs in the treatment of diabetes and many of the compounds of this 
invention have that selectivity. 

In addition, the novel compounds described herein are 
useful in the therapy of a variety <5F conditions which include 
acromegaly, retinal neovascularization, neuropathic and visceral pain, 

30 irritable bowel syndrome, chronic atrophic gastritis, Crohn's disease, 
rheumatoid arthritis and sarcoidosis. The instant compounds inhibit 
cell proliferation and cause the regression of certain tumors including 
breast cancer and pancreatic cancer. They are useful in preventing 
restenosis after angioplasty, they prevent non-steroid antiinflammatory 

35 drug (NSAID) induced ulcers, they are useful in treating colitis and to 
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inhibit cystoid macular edema. Their central activities include 
promotion of REM sleep and an increase in cognitive function. They also 
have analgesic activities and can be used, for example, to treat cancer 
pain, cluster headache and post operative pain and they are useful in the 
5 prevention and treatment of migraine attacks and depression. The 
compounds described herein may be used in combination with other 
therapies, for example, with rapamycin to treat cancers, restenosis and 
atherosclerosis and with angiotensin converting enzyme inhibitors and 
insulin in the treatment of diabetes. The compounds of this invention 
10 are also remarkably reduced in size in comparison with the natural 

hormone and its peptide analogs such as octreotide and seglitide, which 
allows ease of formulation. Many of the instant compounds show 
activity following oral administration. 

This invention relates to compounds which are agonists of 
15 somatostatin and selective toward somatostatin receptor subtype SSTR2. 
The compounds have a number of clinical uses including in the 
treatment and prevention of diabetes, cancer, acromegaly, depression, 
chronic atrophic gastritis, Crohn's disease, ulcerative colitis, 
retinopathy, arthritis, pain both viseral and neuropathic and to prevent 
restenosis. Many of the compounds are orally active. Thus, it is an 
object of this invention to describe such compounds. It is a further object 
to describe the specific preferred stereoisomers of the somatostatin 
agonists. A still further object is to describe processes for the 
preparation of such compounds. Another object is to describe methods 
25 and compositions which use the compounds as the active ingredient 
thereof. Further objects will become apparent from reading the 
following description. 

SUMMARY OF THE INVF.NTTON 

^ Tlle present invention relates to compounds represented by 

formula I: 



20 
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R| 1a 

R 1 -C-z 1 -E-B— G s ,X 
I Y 
C=0 

Z 2 

R 1c — I \-Q" r8 

W u 



I 



as well as pharmaceutical^ acceptable salts and hydrates thereof, 
wherein: 

5 Rl is selected from the group consisting of: Ci-ioalkyl, aryl, 

aryl(Ci-6alkyl)- , C3-7cycloalkyl(Ci-6alkyl)-, Ci-5alkyl-K-(Ci-C5 alkyl)-, 
aryl(Co-5 alkyl)-K-(Ci-5alkyl)-, and C3-7cycloalkyl(Co-5alkyl)-K-(Ci- 
5alkyl)-, 

wherein K is -O-,-S(0)m-,-N(R2)C(0)-, -C(O)N(R2)-, -CR2=CR2- 
10 or-CsC-, 

the alkyl portions of which being optionally substituted with by 1 to 
5 halogen groups, S(0) m R2a j 1 to 3 of OR 2 a groups or C(0)OR 2a , 

and wherein aryl is selected from the group consisting of: phenyl, 
15 naphthyl, biphenyl, quinolinyl, isoquinolinyl, indolyl, azaindolyl, 
pyridyl, benzothienyl, benzofuranyl, thiazolyl and benzimidazolyl, 

said aryl groups being unsubstituted or substituted with 1 to 3 Ci-6 
alkyl or halo groups, 1 to 2 -0R2 groups, methylenedioxy, ^S(0) m R2, 1 to 
2 -CF3 groups, -OCF3, -N0 2 , -N(R 2 )C(0)(R2) , -C(0)OR 2 , -C(0)N(R 2 ) 2 , 
20 lH-tetrazol-5-yl, -S02N(R2)(R2), -iSr(R 2 )S02 phenyl, or -N(R2)S02R 2 ; 



R2 is selected from the group consisting of: H, Ci-8alkyl, 
-(CH2)t-aryl and C3-7cycloalkyl, and where two R2 groups are present, 
they optionally are joined to form a C3-C8 ring, optionally interrupted by 
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i 

O, S or NR 3a , in which R 3a is H or Ci-6alkyl optionally substituted by 
OH; 

si— 

t is an integer from 0 to 3; 

5 

and when R 2 is other than H, R 2 is optionally substituted with 1 to 
5 halogen groups, S(0) m R 2a 1 to 3 of OR 2a groups or C(0)OR 2a , 

10 R 2a is H or C1-3 alkyl optionally substituted by OH; 

m is 0, 1 or 2; 
R la is H or Qi-3alkyl; 

15 

Z 1 is selected from the group consisting of -O-, -CH2- and -NR 2a ; 

E is selected from the group consisting of -S02-, -C(O)-, -CO(C(R 2 )2)n-, 
-C(=N-CN)-, -C(=N-N02)- and -C(=N-S02N(R 2 )2)-; 

20 

n is an integer from 0 to 3; 
B is selected from the group consisting of: 
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V 



where attachment points are indicated by lines ^) q j s q, 1, 2 or 3, 
said group, being optionally substituted by Gi-6alkyl, and the R 2 and 
(CH2)q gro'ups are optionally substituted as described above; 

r~\ 

5 ^ represents an aromatic or non-aromatic 5-6 membered ring 
structure wherein: 

GisN, CHorC; 

10 Y is -C(O)-, -S02-, -C(ORll)=, -C(SRH)=, -C(NRll)=, =N-, -N(Rll)-, 
=NC(0)- or -C(Rll)2-; 

and 

15 X is -N(Rll)-, =N-, =N-C(Rll)2-, -N(RH)C(RH)2-, -0-, -0-C(RU)2-, -S-, 
-S-C(Rll)2- or C(Rll)2; 

Rll is H, Ci-salkyl, CF3, CH2CF3, -(CH2)pOR2, -(CH2)pN(R2) 2 , 
-(CH2)pN(R2)G(0)N(R2) 2 , -(CH2)pN(R2)C(0)R2, -(CH2)2-heteroaryl, 
20 -(CH2)pN(R2)SC-2Ci-4alkyl, -(CH2)pC(0)N(R2) 2 or -(CH 2 )pC(0)OR2, 
wherein heteroaryl is selected from tetrazolyl, oxadiazolyl, imidazolyl 
and triazolyl, said heteroaryl being optionally substituted with R 2 , OR 2 , 
CF3 or N(R 2 )2 and where p is 0-3; 

(!). 

25 — is a 5-10 membered fused aryl or heteroaryl group having 1-4 

heteroatoms selected from O, S and N, or a 5-10 membered cycloalkyl or 
heterocycloalkyl group having 1-3 heteroatoms selected from O, S and N, 
said aryl, heteroaryl, cycloalkyl or heterocycloalkyl group being 
optionally substituted with 1-3 Ci-6alkyl or halo groups, -OR 2 , N(R 2 )2 

30 methylenedioxy, -S(0) m R 2 , -CF3, -OCF3, -N0 2 , -N(R2)C(0)(R2), 

-C(0)OR2, -C(0)N(R2)2, lH-tetrazol-5-yl, -S02N(R2)2, -N(R 2 )S()2 phenyl, 
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-N(R 2 )C(0)N(R 2 ) 2 or-N(R 2 )S02R 2 ; 

Z 2 is selected from the group consisting of -0-, -CH 2 -,-CHR 2b - and 
-NR 2b -, 

5 wherein R 2b is selected from the group consisting of: H, 

Ci-8alkyl, -(CH2>t-aryl, -(CH2) n C02R 2 , -(CH 2 )nCON(R 2 ) 2 and 
-(CH2) n OR 2 » and when Z 2 is NR 2b it can optionally be linked to R lc , Q or 
W to form a C5-8 ring, which is optionally interrupted by O, S(0) m or 

NR 2a ; 

10 

Rlc i s selected from the group consisting of: H, -(CH2)qSR 2 , 
.(CH2)qOR 2 and Ci-8alkyl; 

W is selected from the group consisting of: H, Ci-8alkyl, (CHpfaryl, 
15 -(CH 2 ) q C(0)OR 2 -(CH2)qOR2,-(CH2)qOC(0)R 2 , -(CH 2 )qC(0)R 2 , 
-(CH 2 )qC(OXCH2)taryl, -(CH2)qC(0)N(R 2 )2, -(CH2)qN(R 2 )C(0)R 2 
-(CH 2 ) q N(R 2 )S02R 2 , -(CH 2 )qN(R 2 )C(0)N(R 2 )2, -(CH 2 )qOC(0)N(R 2 ) 2 , 
-(CH2)qN(R 2 )C(0)OR 2 , -(CH2)qN(R 2 )S0 2 N(R 2 ) 2 , -(CH2)qS(0)mR 2 and 
-(CH 2 )t*heteroaryl, the heteroaryl portion of which is selected from: 
20 tetrazolyl, oxadiazolyl, thiadiazolyl, triazolyl and pyrazinyl, optionally 
substituted with R 2 , N(R 2 ) 2 or OR 2 , 

and when R 2 is other than H, said R 2 , (CH2)q and the (CH2)t 
portions of W are optionally substituted with 1 to 2 Ci-4alkyl, OR 2a , 
C(0)OR 2a or 1-3 halo groups, and 
25 the aryl portions of W are optionally substituted with 1 to 3 halo 

groups, -OR 2 , -CON(R 2 )2, -C(0)OR 2 Ci-4alkyl, -S(0) m R 2 N(R 2 )2, CF3 

or lH-tetrazol-5-yl; 

k is 0 or 1, such that when k is 0, Q is attached directly to Z 2 ; 

30 

Q represents a member selected from the group consisting of: 

— (CH 2 ) X — V-(CH 2 )— ; 
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10 



15 



— (CH 2 ) X — V— C-(CH 2 ) y — ; 
R 7a 

R 7 R 7 

— (CH 2 ) X -C— V-(CH 2 ) y — , — (CH 2 ) x -V-(CH 2 ) y -G- 
R 7a R 7a 

and 

f 

— C-(CH 2 )-V-(CH 2 ) y - 
R 7a 

where x and y are independently 0, 1, 2, 3, 4, 5, 6; 

V is an aromatic 6-12 membered mono- or tricyclic ring system or 
a non-aromatic 3-12 membered mono- or bicyclic ring system, optionally 
substituted with 1 to 2 R 2 groups, 1 to 3 halo groups, -OR 2 , -CON(R2)2, 
-C(0)OR2 -C M alkyl, -S(0) m R 2 N(R 2 )2, CF3 or lH-tetrazol-5-yl; 

B7 and R^a are independently GF3 or R^; 
R8 is selected from the group consisting of H, 

— NR 4 R 5 , -C(=NR 9 )N(R 10 ) 2 and _ N tR 4 ) 3 . 



R4 and R5 are independently selected from the group consisting 
of: R 2 -C(=NR 2 )N(R 2 )2, -C(=NCN)N(R 2 )2, -C(=NC(0)R 2 )N(R 2 )2, 
C(=NS0 2 R 2 )N(R 2 )2, -C(=NNXy2)NR 2 , heteroaryl, -C(0)N(R 2 ) 2 , ' 
-C(=S)N(R 2 )2,-C(0)R 2 , 2,2,2-trifluoroethyl, 3,3,3-trifluoropropyl and 
20 -(CH 2 )t-cyclopropyl, or 

and R5 are taken together and represent 



-(CH 2 )d-La(CH2)e- 
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wherein L a is -C(R2)2-, -0-, -S(0) m - or -N(R 2 )-, and d and e are 
independently 0 to 3 such that d plus e equals 2-6, 

and^aid heteroaryl and R 2 other than H being optionally 
substituted with 1-3 Ci-6alkyl groups, 1-7 halo groups, N(R 2 )2, OR 2 , 
5 N(R 2 )C(0)R 2 C(0)N(R 2 ), OC(0)R 2 , S(0) m R 2 , CF3, OCF3, NO2, 

N(R 2 )C(0)(R 2 ), N(R2)C(0)N(R2)2, C(0)OR 2 , C(0)N(R 2 )2, S02N(R 2 )2, 
N(R2)S02R2 or methylenedioxy; 

and R 9 arid R 10 are independently H or Ci-8alkyl or may be taken 
1 0 together and represent a C M - ring, optionally substituted by 1-5 halo 
groups, OR 2 or S(0) m R 2 . 

Pharmaceutical compositions and methods of treatment are 
also included. 

15 DETAIL DESCRIPTION OF THE INVENTION 

The compounds and their pharmaceutical^ acceptable 
salts and hydrates of the present invention are represented by structural 
formula I': 




20 Formula I' 

wherein: 

Rl is selected from the group consisting of: C1-C10 alkyl, aryl, 

aryl (C 1-C6 alkyl), (C3-C7 cycloalkyl)(C \-Ge alkyl)-, (C I-C5 
25 alkyl)-K-(Cl-C5 alkyl)-, aryl(Co-C5 alkyl)-K-(Ci-C5 alkyl)-, 

and (C3-C7 cycloalkyl)(Co-C5 alkyl)-K-(Ci-C5 alkyl)-, where 
K is -0-, -S(0)m-, -N(R 2 )C(0)-, -C(0)N(R 2 )-, -CR 2 =CR 2 -, or - 
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CjC-, where R 2 and alkyl may be further substituted by 1 to 5 
halogen, S(0) m R 2a , 1 to 3 of OR 2a or C(0)OR 2a , and aiyl is 

- selected from: phenyl, naphthyl, biphenyl, quinohnyl, 
isoquinolinyl, indolyl, azaindole, pyridyl, benzothienyl, 
5 benzofuranyl, thiazolyl, and benzimidazolyl, and where the 

aryl is unsubstituted or substituted with a substitutent 
selected from: 1 to 3 of Cl-C6 alkyl, 1 to 3 of halogen, 1 to 2 of 
-OR 2 , methylenedioxy, -S(0) m R 2 1 to 2 of -CF3, -OCF3, 

nitro, -N(R 2 )C(0)(R 2 ), -C(0)OR 2 , -C(0)N(R 2 )(R 2 ), -1H- 
10 tetrazol-5-yl, -S02N(R 2 )(R 2 ), -N(R 2 )S02 phenyl, or 

-N(R 2 )S02R 2 ; 

R 2 is selected from: hydrogen, C1-C8 alkyl, (CH2)t aryl, and C3- 

C7 cycloalkyl, and where two C1-C6 alkyl groups are 
15 present on one atom, they optionally are joined to form a C3- 

C8 cyclicring, optionally including oxygen, sulfur or NR^a, 
where R^a i s hydrogen, or C1-C6 alkyl, optionally 
substituted by hydroxyl; Aryl is defined in the body of the 
case. 

20 

R* a is selected from the group consisting of hydrogen, and C1-C3 

alkyl; 

R 2a is selected from the group consisting of hydrogen and C1-C3 

25 alkyl, said alkyl optionally substituted by hydroxyl; 

R 2 ^ is selected from hydrogen, Ci-Cs alkyl, (CH2H aryl, 

-(CH2) n C02R 2 -(CH2) n CON(R 2 )2, -(CH 2 ) n OH, (CH2) n CF3, 
(CH2)t heteroaryl or -(CH2) n OR 2 ; 

30 

Rl° is selected from the group consisting of hydrogen, -(CH2)qSR 2 , 

-(CH2)qOR 2 and C1-C8 alkyl; 

is selected from the group consisting of -O-, -CH2- and -NR 2a ; 
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A 0 

is selected from the group consisting of -0-, -CH2-,-CHR2b. 

_ and -NB.2b > when Z2 is NR 2 b it can optionally be linked to 
R lc , Q and/or W to form a C5-8 cyclic ring, which can 
5 optionally be interrupted by oxygen, S(0)m or NR2a ; 

W is selected from the group consisting of: hydrogen, Cl-C8 

alkyl, (CH2) t aryl, -(CH2)qC(0)OR2, -(CH2)qOR2,- 
(CH2)qOC(0)R2, -(CH2)qC(0)R2, -(CH2)qC(0)(CH2)taryl, - 

10 (CH2)qC(0)N(R2) 2 , -(CH2)qN(R2)C(0)R2, - ~) 

(CH2)qN(R2)S02R 2 , -(CH2)qN(R2)C(0)N(R2) 2 , - 
(CH2)qOC(0)N(R2) 2 , -(CH2)qN(R2)C(0)OR2, - 
(CH2)qN(R 2 )S02N(R2) 2 , -(CH2)qS(0) m R2, and (CH2)t 
heteroaryl where the heteroaryl is preferably tetrazole, 

15 oxadiazole, thiadiazole, triazole or pyrazine, which is 

optionally substituted with R 2 , N(R 2 )2 and OR 2 , where R 2 , 
(CH2)q and (CH2)t are optionally substituted with 1 to 2 Cl- 
C4 alkyl, OR 2 , C(O)0R 2 , 1-3 halo and said aryl is optionally 
substituted with 1 to 3 halogen, -OR 2 , -CON(R 2 )2, -C(0)OR 2 , 

20 C1-C4 alkyl, -S(0) m R 2 , N(R2)2, CF3 or lH-tetrazol-5-yl; 



25 



Q is selected from the group consisting of: 

— (CH 2 )— V-(CH 2 )— ; —(CH^-V— C-(CH 2 ) y — ! 

R 7a 

P 7 • P 7 

— (CH 2 ) X -C— V-(CH 2 ) y — and — (CH 2 ) X - V- (CH 2 ) y -C — 

R 7a R 7a 

P 7 

— (CH 2 ) X -V— C-(CH 2 ) y — ; 
R 7a 



J 



where x and y are independently 0, 1, 2, 3, 4, 5, 6; 
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V is a C3-12 nonaromatic cyclic or bicyclic ring or an aromatic 

such as benzene, napthalene; said aromatic or non 
_ aromatic ring can be optionally substituted with 1 to 2 R 2 , 1 
*~to 3 halogen, -OR 2 , -CON(R 2 )2, -C(0)OR 2 , C1-C4 alkyl, - 
5 S(0)mR2 N(R 2 )2, CF3 or lH-tetrazol-5-yl; and in the case 

where diastereo- or regio- isomers are present, all are 
included; 

R7 and R7a 

are independently trifluoroinethyl or R2; 

10 

R8 is selected from the group consisting of 

R 4 NR 9 B 4 

/ II I 

— — CK , n and ~~~l)t — R 4 

NR 10 I ' 

R 5 . £10 R 4 . . 

R 4 and R 5 are independently selected from the group consisting of R 2 , - 
15 C(=NR 2 )N(R 2 )2, -C(=NCN)N(R 2 )2, -C(=NC(0)R 2 )N(R 2 )2, 

C(=NS02R 2 )N(R 2 )2, -C(=NNC>2)NR 2 heteroaryl, 
(CH2) n C02R 2 -C(=0)N(R 2 )2, -C(=S)N(R 2 )2, -C(=0)R 2 , 2,2,2- 
trifluoroethyl, 3,3,3-trifluoropropyl, (CH2)t cyclopropyl, or 
R4 and R 5 may be taken together to form -(CH2)d-L a (CH2)e- 
20 where L a is -C(R 2 )2-» -0-, -S(0) m - or -N(R 2 )-, d and e are 

independently 1 to 3, said heteroaryl and R 2 optionally 
substituted with 1-3 groups of C1-6 alkyl, 1-7 halo, N(R2) 2 , 
OR2, N(R2)C(0)R2, C(0)N(R2), OC(0)R2, S(0) m R2, CF3, 
OCF3, NO2, N(R2)C(0)(R2), N(R2)C(0)N(R2)2, C(0)OR2, 
25 C(0)N(R2)2, S02N(R2)2, N(R2)S02R 2 , or methylenedioxy; 

and the heteroaryl is pyridyl, imidazolyl, pyrimidinyl, 
thiazolyl or pyrazinyl; 

E is selected from the group consisting of -S0 2 -, -CO(C(R 2 )2) n -, - 

30 C(=N-CN)-, -C(=N-N0 2 )- and -C(=N-S02N(R2) 2 )s 
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R9 & RlO are independently H, Ci-8 alkyl or may be taken together to 

form a C5-8 cyclic ring, which can optionally be substituted 
-by 1-5 halogen, OR 2 or S(0) m R 2 ; 



5 Bis 



10 



selected from the group consisting of a noncyclic, 
heterocyclic or heterobicyclic ring selected from the group 
consisting of 




/rn-j \ \ / 



R 2 
■N 




(CH 2 )^ 



and 




2 D 2 



R' R 



where attachment points are indicated by lines \v external to the rings 
and to the open ring which are optionally substituted by Cl-C6 alkyl and 
where R 2 and (CH2)q are described above; 



15 Gis 



N, CH or C=; 



Y is -C(O)-, -SO2-, -C(ORll)=, _C(SRll)=, -C(NRU)=, =N-, 

N(RH)-, =NC(0)-, or -C(Rll)2-; 



20 Xis 



-N(Rll)-, =N-, =N-C(R il )2-, -N(RH)C(R n )2-, -0-, 
-0-C(Rll)2-, -S-, -S-C(R n )2- or C(RH)2; 



Rll is H, Ci -Cs alkyl, CF3, CH2CF3, -(CH2) p OR 2 , -(CH2)pN(R 2 ) 2 , 
(CH2) p N(R 2 )C(0)N(R 2 )2, -(CH2)pN(R 2 )C(0)R 2 , 
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(CH2)2 heteroaiyl, (CH2)pN(R 2 )S02Ci-C4 alkyl, - 
(CH2)pC(0)N(R2) 2 , or -(CH2)pC(0)OR2 where heteroaryl is 

_ tetrazole, oxadiazole, imidazole or triazole which are 
^optionally substituted with R 2 , OR 2 , CF3 or N(R 2 )2 and 

5 where p is 0-3; 

A is a fused aryl or heteroaryl group 1-4 atoms of which are 

heteroatoms of N, O and/or S; cycloalkyl; or heterocycloalkyl 
group, 1-3 atoms of which are heteroatoms N, O and/or S, 

10 said aryl, heteroaryl, cycloalkyl or heterocycloalkyl group 

containing from 5 to 10 atoms and being optionally 
substituted with 1-3 groups of C1-C6 alkyl, halogen, -OR 2 , 
N(R 2 )2, methylenedioxy, -S(0) m R 2 , -CF3, -OCF3, nitro, - 
N(R 2 )C(0)(R2), -C(0)OR 2 , -C(0)N(R2)2, -lH-tetrazol-5-yl, - 

15 S02N(R2)2, -N(R 2 )S02 phenyl, N(R2)C(0)N(R 2 ) or - 

N(R 2 )S02R 2 , and in the case where regioisomers are 
present, all are included; 

k is an integer from 0 to 1, such that when k is 0, Q is attached directly to 
20 Z2; 

m is an integer from 0 to 2; 

n is an integer from 0 to 3; 

25 

q is an integer from 0 to 3; and 
t is an integer from 0 to 3. 



30 



Preferred compounds of the instant invention include those 
of Formula lb: 
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R 1 — C-N-E-B— G N 
I Y 

c=o 




R 1C 

Formula lb 

as well as pharmaceutically acceptable salts and hydrates thereof, 
5 wherein: 

Rl is selected from the group consisting of: Ci-ClO alkyl, aryl, 

aryl (C1-C6 alkyl), (C3-C7 cycloalkyl)(Cl-C6 alkyl)-, (C1-C5 

alkyl)-K-(Cl-C5 alkyl)-, aryl(Co-C5 alkyl)-K-(Cl-C5 

1 0 alkyl)-, and (C3-C7 cycloalkyl)(Co-C5 alkyl)-K-(Ci-C5 alkyl)-, 

where K is -0-, -S(0) m -, -N(R2)C(0)-, -C(0)N(R 2 )-, - 

CR 2 =GR 2 -, or -CjC-, where R 2 and alkyl may be further 
substituted by 1 to 5 halogen, S(0)mR 2a , 1 to 3 of OR 2a or 

C(0)OR 2a , and aryl is selected from: phenyl, naphthyl, 
15 biphenyl, quinolinyl, isoquinolinyl, indolyl, azaindole, 

pyfidyl, benzothienyl, benzofuranyl, thiazolyl, and 
benzimidazolyl, and where the aryl is unsubstituted or 
substituted with a substitutent selected from: 1 to 3 of C1-C6 
alkyl, 1 to 3 of halogen, 1 to 2 of -OR 2 , methylenedioxy, - 
20 S(0) m R 2 , 1 to 2~of -CF3, -OCF3, nitro, -N(R 2 )C(0)(R 2 ), - 

C(0)OR 2 , -C(0)N(R 2 )(R 2 ), -lH-tetrazol-5-yl, -S02N(R 2 )(R 2 ), - 
N(R 2 )S02 phenyl, or -N(R 2 )S02R 2 ; 

R 2 is selected from: hydrogen, Cl-Cs alkyl, (CH2)t aryl, and C3- 

25 C7 cycloalkyl, and where two C1-C6 alkyl groups are 

present on one atom, they optionally are joined to form a C3- 
C8 cyclic ring, optionally including oxygen, sulfur or NR 3a , 
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where R^ a is hydrogen, or C1-C6 alkyl, optionally 
substituted by hydroxyl; 

selected from the group consisting of hydrogen and C1-C3 
alkyl, said alkyl optionally substituted by hydroxyl; 

selected from the group consisting of -0-, -CH2-,-CHR2b. 
and -NR^b, when Z2 is NR2b it can optionally be linked to 
Rl c , Q and/or W to form a C5-8 cyclic ring, which can 
optionally be interrupted by oxygen, S(0)m or NR 2a ; 

selected from hydrogen, Cl-Cs alkyl, (CH2)t aryl, 
-(CH 2 )nC0 2 R 2 , -(CH 2 ) n CON(R 2 ) 2 , -(CH 2 ) n OH, (CH 2 ) n CF 3 , 
(CH 2 )t heteroaryl or -(CH 2 )nOR 2 ; 

selected from the group consisting of hydrogen, and C1-C8 
alkyl; 

selected from the group consisting of: hydrogen, Cl-Cs 
alkyl, (CH2) t aryl, -(CH 2 ) q C(0)OR2, -(CH 2 ) q OR2, - 
(CH 2 ) q OC(0)R2, -(CH 2 )qC(0)R 2 , -(CH 2 )qC(0)(CH2)taryl, - 
(CH 2 ) q C(0)N(R2) 2r (CH 2 ) q N(R2)C(0)R2,- 
(CH 2 ) q N(R2)S0 2 R2, -(CH 2 ) q N(R2)C(0)N(R2) 2 , - 
(CH 2 ) q 0C(O)N(R 2 ) 2 , -(CH 2 )qN(R2)C(0)OR2, - 
(CH2)qN(R2)S0 2 N(R2) 2 , -(CH2) q S(0) m R 2 , and (CH 2 ) t 
heteroaryl whei^-the heteroaryl is preferably tetrazole, 
pxadiazole, thiadiazole, triazole or pyrazine, which is 
optionally substituted with R2, N(R2) 2 and OR2, where R2, 
(CH 2 )q and (CH2)t are optionally substituted with 1 to 2 Ci- 
C4 alkyl, OR 2 , C(0)OR 2 , 1-3 halo and said aryl is optionally 
substituted with 1 to 3 halogen, -OR 2 , -CON(R 2 ) 2 , -C(0)OR 2 , 
C1-C4 alkyl, -S(0) m R 2 > N(R2) 2 , CF3 or lH-tetrazol-5-yl; 
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1<* 



Qis 



(CH 2 )— V-(CH 2 )— or — (GH 2 )— V-(CH 2 ) r C— 

R 7a 



5 where x and y are independently 0, 1, 2, 3, 4; 

V is a C3-8 nonaromatic cyclic or bicyclic ring consisting of , 

cyclopropane, cyclobutane, cyclopentane, cyclohexane, 
cycloheptane, cyclooctane; or an aromatic such as benzene, 

10 napthalene; said aromatic or non aromatic ring can be 

optionally substituted with 1 to 2 R 2 , 1 to 3 halogen, -OR 2 , 
-CON(R2)2, -C(0)OR 2 , C1-C4 alkyl, -S(0) m R 2 N(R 2 ) 2 , 
CF3 or lH-tetrazol-5-yl, or where Q and R8 can be lined to 
form a C3-8 cyclic ring; and in the case where diastereo- or 

15 regio- isomers are present, all are included; 

R 7 and R 7a are independently trifluoromethyl or R 2 ; 

R8 is selected from the group consisting of 

R 4 NR 9 R 4 

/ II 1 

20 R5 ' R"» R4 ; 

R^ and R5 are independently selected from the group consisting of R 2 , - 
C(=NR 2 )N(R 2 )2, -C(==NCN)N(R 2 )2, -C(=NC(0)R2)N(R 2 )2, 
C(=NS02R 2 )N(R 2 )2, -C(=NN02)NR 2 , heteroaryl, 
25 (CH 2 )nC0 2 R 2 -C(=0)N(R 2 )2, -C(=S)N(R 2 ) 2 , -C(=0)R 2 , 2,2,2- 

trifluoroethyl, 3,3,3-trifluoropropyl, (CH2)t cyclopropyl, or 
R4 and R 5 may be taken together to form -(CH2)d-La(CH2)e _ 
where L a is -C(R 2 ) 2 -, -O-, -S(0) m - or -N(R 2 )-, d and e are 
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independently 1 to 3, said heteroaryl and R2 optionally 

substituted with 1-3 groups of Ci-6 alkyl, 1-7 halo, N(R 2 )2, 
_OR2, N(R2)C(0)R2 C(0)N(R2), OC(0)R2, SCOmR 2 , CF3, 
*T>CF& NO2, N(R2)C(0)(R2), N(R2)C(0)N(R 2 ) 2 , C(0)0R2, 
5 C(0)N(R2)2,S02N(R2) 2 ,N(R2)S02R 2 ,ormethylenedioxy; 

and the heteroaryl is pyridyl, imidazolyl, pyrimidinyl, 

thiazolyl or pyrazinyl; 

E is selected from the group consisting of -SO2-, -CO(C(R2)2) n -, - 

10 C(=N-CN)-, -C(=N-N02)- and -C(=N-S02N(R2)2)-; 

are independently H, Ci-8 alkyl or may be taken together to 

form a C5-8 cyclic ring, which can optionally be substituted 
by 1-5 halogen, OR 2 or S(0) m R2; 



15 



B is selected from the group consisting of a noncyclic or 

heterocyclic selected from the group consisting of 



R 

i-OS~. and fOt- 

R 2 R 2 * 



20 • 

where attachment points are indicated by lines (^) external to the rings 
and to the open ring which are optionally substituted by C1-C6 alkyl and 
where R 2 and (CH 2 )q are described above; 

25 Gis N,CHorC=; 

Y is -C(O)-, -SO2-, -C(ORll)=, -C(SRll)=, -C(NRll)=, =N-, 

N(Rll)-, =NC(0)-, or -C(RH)2-; 



30 X is -N(Rll)-, =N-, =N-C(Rll)2-, -N(R11)C(RH) 2 -, -6-, 

-0-C(Rll)2-, -S-, -S-C(Rll)2- or C(RU)2; 
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Rll is H, Ci -Ca alfcyl, CF3, CH2CF3, -(CH2)pOR2, -(CH2)pN(R 2 )2, 
._ (CH2)pN(R2)C(0)N(R2) 2 , -(CH 2 ) p N(R2)C(0)R2 ) (CH 2 ) 2 
*~ heteroaryl, (CH 2 )pN(R2)S02Ci-C4 alkyl, - 
5 (CH2)pC(0)N(R 2 )2, or -(CH2)pC(0)OR 2 where heteroaryl is 

tetrazole, oxadiazole, imidazole or triazole which are 
optionally substituted with R 2 , OR 2 , CF3 or N(R 2 )2 and 

where p is 0-3; 

10 A is a fused aryl or heteroaryl group 1-4 atoms of which are 

heteroatoms of N, O and/or S; cycloalkyl; or heterocycloalkyl 
group, 1-3 atoms of which are heteroatoms N, O and/or S, 
said aryl, heteroaryl, cycloalkyl or heterocycloalkyl group 
containing from 5 to 10 atoms and being optionally 

1 5 substituted with 1-3 groups of C1-C6 alkyl, halogen, -OR 2 , 

N(R 2 )2, methylenedioxy, -S(0) m R 2 , -CF3, -OCF3- nitro, - 
N(R2)C(0)(R2), -C(0)OR2, -C(0)N(R 2 ) 2 , -lH-tetrazol-5-yl, - 
S02N(R2)2, -N(R2)S02 phenyl, N(R2)C(0)N(R2) or 
N(R 2 )S02R2, and in the case where regioisomers are 

20 . present, all are included; 

k is an integer from 0 to 1, such that when k is 0, Q is attached directly to 
Z2; 

25 m is an integer from 0 to 2; 

n is an integer from 0 to 3; ^ 
q is an integer from 0 to 3; and 

30 

t is an integer from 0 to 3. 

Even more preferred compounds of the instant invention 
include those of Formula Ic: 

35 
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Formula Ic 



as well as pharmaceutical^ acceptable salts and hydrates thereof, 
5 wherein: 

R 1 is selected from the group consisting of: C1-C10 alkyl, aryl, 

aryl (C1-C6 alkyl), (C3-C7 cycloalkyl)(Ci-C6 alkyl)-, (C1-C5 

alkyl)-0-(Ci-C5 alkyl)-, and aiyl(C()-C5 alkyl)-0-(Ci-C5 

1 0 alkyl)-, where R 2 and alkyl may be further substituted by 1 

to 5 halogen, S(0) m R 2 a, 1 to 3 of OR 2a or C(0)OR 2 a, and 

aryl is selected from: phenyl, naphthyl, biphenyl, 
quinolinyl, isoquinolinyl, indolyl, azaindole, pyridyl, 
benzothienyl, benzofuranyl, thiazolyl, and benzimidazolyl, 

15 and where the aryl is unsubstituted or substituted with a 

substitutent selected from: 1 to 3 of C1-C6 alkyl, 1 to 3 of 
halogen, 1 to 2 of -OR 2 , methylenedioxy, -S(0) m R 2 , 1 to 2 of - 
CF3, -OCF3, nitro, -N(R 2 )C(0)(R 2 ), -C(O)0R 2 , - 
C(0)N(R 2 )(R 2 ), -lH-tetrazol-5-yl, -S02N(R 2 )(R 2 ), -N(R 2 )S02 

20 phenyl, or *^ 

-N(R 2 )S02R 2 ; 

R 2 is selected from: hydrogen, C1-C8 alkyl, (CH2)t aryl, and C3- 

C7 cycloalkyl, and where two C1-C6 alkyl groups are 
25 present on one atom, they optionally are joined to form a C3- 

C8 cyclic ring, optionally including oxygen, sulfur or NR 3a , 
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where R 3a is hydrogen, or C1-C6 alkyl, optionally 
substituted by hydroxyl; 

R2a i s selected from the group consisting of hydrogen and C1-C3 

5 alkyl, said alkyl optionally substituted by hydroxyl; 

is selected from the group consisting of -0-, -CH2-, -CHR 2 *>- 

and -NR 2b , when Z 2 is NR 2b it can optionally be linked to 
R lc , Q and/or W to form a C5-8 cyclic ring; 

10 

R2b i s selected from hydrogen, Cl-C8 alkyl, (CH2H aryl, 

-(CH2) n C02R 2 , -(CH 2 ) n CON(R 2 )2, -(CH 2 ) n OH, (CH2) n CF3, 
(CH2)t heteroaryl or -(CH2) n OR 2 ; 

15 R lc is selected from the group consisting of hydrogen and C1-C8 

alkyl; 

W is selected from the group consisting of: hydrogen, C1-C8 

alkyl, (CH2) t aryl, -(CH2)qC(0)OR 2 , -(CH2)qOR 2 , - 

20 (CH2)qOC(0)R 2 , -(CH 2 )qC(0)R 2 , -(CH 2 )qC(0)(CH 2 )taryl, - 

(CH2)qC(0)N(R 2 )2, -(CH2)qN(R 2 )C(0)R 2 , - 
(CH2)qN(R 2 )S02R 2 -(CH2)qN(R 2 )C(0)N(R 2 ) 2 , - 
(CH2)qOC(0)N(R 2 )2, -(CH2)qN(R 2 )C(0)OR 2 , - 
(CH2)qN(R 2 )S02N(R 2 )2, -(CH2)qS(0)mR 2 , and 

25 (CH2)theteroaryl where the heteroaryl is preferably 

tetrazole, oxadiazole, thiadiazole, triazole or pyrazine, 
which is optionally substituted with R 2 , N(R 2 )2 and OR 2 , 
where R 2 , (CH 2 )q and (CH2)t are ptionally substituted with 
1 to 2 C1-C4 alkyl, OR 2 , C(0)OR 2 , 1-3 halo and said aryl is 

30 optionally substituted with 1 to 3 halogen, -OR 2 , - 

CON(R 2 ) 2 , -C(0)OR 2 , C1-C4 alkyl, -S(0) m R 2 , N(R 2 )2, 
CF3 or lH-tetrazol-5-yl; 



Qis 
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^1 



— (CH 2 )— V-(CH2)— or — (CHg)— V-(CH 2 ) r C— 

R 7a 

where x ancfy are independently 0, 1, 2, 3; 



Vis 





10 



said the aromatic or non aromatic ring can be optionally Substituted 
with 1 to 2 R 2 1 to 3 halogen, -OR 2 , -CON(R 2 )2, -C(0)OR 2 , C1-C4 alkyl, 
S(0) m R 2 N(R 2 )2, CF3 or lH-tetrazol-5-yl, and in the case where 
diastereo- or regio- isomers are present, all are included; 

R? and R^a 

are independently trifluoromethyl or R 2 ; 

R8 is 

R 4 

R 5 



15 



R^ and R^ are independently selected from the group consisting of R 2 , 
2,2,2-trifluoroethyl, 3,3,3-trifluoropropyl, (CH2)t 
cyclopropyl or (CH2)nC02R 2 ; 

20 Eis selected from the group consisting of -SO2-, -CO-, -C(=N- 

CN)-, -C(=N-N02)- and -C(=N-S02NH2)-; 

R9 & RlO are independently H or Ci-8 alkyl; 

25 Gis N, CH or C=; 

Yis -C(O)-, -SO2-, -C(ORll)=, -C(SRll)=, -C(NRll)=, =N-, 

N(Rll)-, =NC(0)-, or -OT 1 ^-; 
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X is -N(Rll)-, =N-, =N-C(R n )2-, -N(Rll)C(R n )2-, -0-, 

-0-C(Rll)2-, -S-, -S-C(R n )2- or C(RH)2; 

Rll is *~H, Ci -C8 alkyl, CF3, CH2CF3, -(CH2)pOR 2 , -(CH2)pN(R 2 )2, 
5 (CH2)pN(R2)C(0)N(R2) 2 , -(CH2)pN(R 2 )C(0)R 2 i (CH2)2 

heteroaryl, (CH2)pN(R2)S02Ci-C4 alkyl, - 
(CH2)pC(0)N(R 2 )2, or -(CH2)pC(0)OR 2 where heteroaryl is 

tetrazole, oxadiazole, imidazole or triazole which are 
optionally substituted with R 2 , OR 2 , CF3 or N(R 2 )2 and 

10 where p is 0-3; 

A is a fused aryl or heteroaryl group 1-4 atoms of which are 

heteroatoms of N, O and/or S; cycloalkyl; or heterocycloalkyl 
group, 1-3 atoms of which are heteroatomseteroatoms N, O 

15 and/or S, said aryl, heteroaryl, cycloalkyl or 

heterocycloalkyl group containing from 5 to 10 atoms and 
being optionally substituted with 1-3 groups of C1-C6 
alkyl, halogen, -OR 2 , N(R 2 )2, methylenedioxy, -S(0) m R 2 , - 
CF3, -OCF3, nitro, -N(R 2 )C(0)(R 2 ), -C(0)OR 2 , -C(0)N(R 2 )2, - 

20 lH-tetrazol-5-yl, -S02N(R 2 )2, -N(R 2 )S02 phenyl, 

N(R 2 )C(0)N(R 2 ) or -N(R 2 )S02R 2 , and in the case where 
regioisomers are present, all are included; 

k is an integer from 0 to 1, such that when k is 0, Q is attached directly to 
25 Z2; 

m is an integer from 0 to 2; 

n is an integer from 0 to 3; 

30 

q is an integer from 0 to 3, and 



t is an integer from 0 to 3. 
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Still more preferred compounds of the instant invention 
include those of Formula Id: 

' »„ 0 

R 1 — C-N-E-N VG^.X 

9=0 

R 2b N 




W 



5 Formula Id 

as well as pharmaceutically acceptable salts and hydrates thereof, 
wherein: 

10 is selected from the group consisting of: 



CH3 CF3 
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H H H 




and 



where the aryl or heteroaryl moiety is unsubstituted" or substituted with 
a substituted selected from: 1 to 3 of C1-C6 alkyl, 1 to 3 of halogen, 1 to 2 
of -OR2, methylenedioxy, -S(0) m R 2 , 1 to 2 of -CF3, -OCF3, nitro, - 
5 N(R2)C(Q)(R2), -C(0)OR2, -C(0)N(R 2 )(R 2 ), -lH-tetrazol-5-yl, - 
S02N(R2)(R2), -N(R2)S02 phenyl, or -N(R2)S02R 2 ; 

R2 is selected from: hydrogen, methyl, ethyl, propyl, isopropyl, 

butyl, isobutyl, t-butyl; 
10 ^ 




is: 
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arid the phenyl or cycloalkyl groups can be optionally substituted with 1 
5 to 2 R2, 1 to 3 halogen, -OR 2 , -CON(R2)2, -C(0)OR 2 , C1-C4 alkyl, - 
S(0) m R 2 , N(R 2 )2, or CF3; and in the case where diastereo- or regio- 
isomers are present, all are included; 

W is selected from the group consisting of: hydrogen, C1-C4 

10 alkyl or (CH2)qC(0)OR 2 ; 

R? and R 7a are independently trifluoromethyl or R 2 ; 

R2b ^ selected from hydrogen, C1-C4 alkyl, (CH2) n CF3 or (CH2H 

15 heteroaryl; 

E is selected from the group consisting of -CO-, -C(=N-CN)-, and 

-S02-; 




is a member selected from the group consisting of: 



20 
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2*7 




Y 

o 




NR 11 R 11 




or 





V 

o 







R 11 




-|-N S NR 

o 2 



11 



10 



where the aromatic can be optionally substituted with 1-3 
groups of C1-C6 alkyl, halogen, -OR 2 , N(R 2 )2, 
methylenedioxy, -S(0) m R 2 , -CF3, -OCF3, nitro, - 
N(R 2 )C(0)(R 2 ), -C(0)OR 2 -C(0)N(R 2 ) 2 , -lH-tetrazol-5-yl, - 
S02N(R 2 )2, -N(R2)S02 phenyl, N(R2)C(0)N(R 2 ) or- 
N(R2)S02R 2 ; 



15 



Rll 



is 



H, Ci -Cs alkyl, CF3, CH2CF3, -(CH2) p OR2, -(CH 2 )pN(R 2 ) 2 , 
(GH2)pN(R2)C(0)N(R 2 ) 2 , -(CH2)pN(R2)C(0)R 2 , (CH 2 ) P 
heteroaryl, (CH2)pN(R2)S02Ci-C4 alkyl, - 
(CH2) p C(0)N(R 2 )2 i or -(CH2)pC(0)OR 2 where heteroaryl is 

tetrazole, oxadiazole, imidazole or triazole which are 
optionally substituted with R 2 OR 2 , CF3 or N(R 2 )2 and 

where p is 0-3; 



20 m is an integer from 6 to 2; 



n is an integer from 0 to 3; and 
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q is an integer from 0 to 3. 

^Also included in the invention is a pharmaceutical 
5 composition which is comprised of a compound of formula I in 
combination with a pharmaceutical^ acceptable carrier. 

The invention also includes a method of treating diabetes, 
cancer, acromegaly chronic atrophic gastritis, Crohn's disease, 
ulcerative colitis, retinopathy, arthritis, viseral and neuropathic pain 
10 and to prevent restenosis, which comprises administering to a person or 
animal a compound of formula I in an amount which is effective for 
treating said disease or condition. 

The invention is described herein in detail using the terms 
15 defined below unless otherwise specified. 

The term "alkyF refers to a monovalent alkane 
(hydrocarbon) derived radical containing from 1 to 15 carbon atoms 
unless otherwise defined and if two carbon atoms or more they may 
include a double or a triple bond. It may be straight, branched or cyclic. 
20 Preferred straight or branched alkyl groups include methyl, ethyl, 

propyl, isopropyl, butyl and t-butyl. Preferred cycloalkyl groups include 
cyclopentyl and cyclohexyl. 

Alkyl also includes a straight or branched alkyl group 
which contains or is interrupted by a cycloalkylene portion. Examples 
25 include the following: 

-«CH*-0-<CH*1 -<CH 2 )w(^(CH 2 ) 2 - 

wherein: x plus y = from 0-10 and w plus z = from 0-9. 
30 The alkylene and monovalent alkyl portion(s) of the alkyl 

group can be attached at any available point of attachment to the 
cycloalkylene portion. 
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When subsbtuted alkyl is present, this refers to a straight 
branched or cychc alkyl group as denned above, substituted with 1-3 
groups as defined with respect to each variable. 

5 h™,* A ^ " anCenyl " ^ 40 3 Vdrocarbon radical straight 

5 branched or cychc containing from 2 to 15 carbon atoms and at least one 
carbon to carbon double bond. Preferred alkeny, groups include ethe^ 

alkyl, the staught, branched or cyclic portion of the alkenyl group may 

■ The term "alkynyl" refers to a hydrocarbon radical straight 

branched or cyclic, containing from 2 to 15 carbon atoms and a t uZ one 
carbon to carbon triple bond. Up to three carbon-carbon triple oltZ 
be present. Preferred alkynyl groups include ethynyl, propyny, ^ " 
15 butynyl. As described above with respect to alkyl, the stra^ branched 

be subshtuted when a substituted alkynyl group is provided * 

len^b • J"* ^ " aJk ° Xy " "*** t0 411086 ^"P 3 ° f designated 

length m el ther a straight or branched configuration and if two ^more 
carbon atoms in le ngth, they may include a double or a triple bo^d 

Exemplary of such alkoxy groups are methoxy, ethoxy, pr^poxy 
■aopropoxy butoxy, isobutoxy, tertiary butoxy, pentoxy, isopentoxy 
hex„xy ;1 sohexoxyallyloxy ; propargyloxy,andtheUke 

^ The term "halogen" * intended to include the halogen atom 
fluonne, chlorine, bromine and iodine. ^ 

nhenv. ^ referS t0 ar ° matiC ringS e *' phen 5' 1 ' =-te«tuted 
phenyl and hke groups as weU as rings which are fused e g nauhthvl 
•ndary,, bipheny. and the like. A* thus contains at least ot X 
havmg at least 6 atoms, with up to two such rings being present 

nosbT " P ^ """" donating) double 

bonds between adjacent carbon atoms. The prefe^d aryl groups are 
pheny, and naphthyl. Aryl groups may likewise be subslut 

tZ £ Z mPS °' Cl - Cl5 hal0 « en > - 0R2 > -thylenedio^ 
m f ' ;T 3 ; '° CF3> m > - N « 2 )C(0)(R2), -C(0)OR2, -C(0)Nffi2 )2 . 
lH-tetrazol-5-yl, -S02WR2)2, . N(R 2 )S02 pheny] or ^2^2 % 
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Preferred substituted aryls include phenyl and naphthyl substituted 
with one or two groups. 

Jlie term "heteroaryl" refers to a monocyclic aromatic 
hydrocarbon group having 5 or 6 ring atoms, or a bicyclic aromatic 
5 group having 8 to 10 atoms, containing at least one heteroatom, O, S or 
N, in which a carbon or nitrogen atom is the point of attachment, and in 
which one additional carbon atom is optionally replaced by a heteroatom 
selected from O or S, and in which from 1 to 3 additional carbon atoms 
are optionally replaced by nitrogen heteroatoms. The heteroaryl group is 

10 optionally substituted with up to three groups selected from 1 to 3 of Ci- 
C8 alkyl, halogen, -OR 2 , methylenedioxy, -S(0) m R 2 -CF3, -OCF3, 
N(R2)2, nitro, -N(R 2 )C(0)(R 2 ), -C(0)OR 2 -C(0)N(R 2 )2, -lH-tetrazol-5-yl, - 
S02N(R 2 )2, -N(R 2 )S02 phenyl or -N(R 2 )S02R 2 . 

Heteroaryl thus includes aromatic and partially aromatic 

15 groups which contain one or more heteroatoms. Examples of this type 
are thiophene, oxadiazole, imidazopyridine, pyridine, oxazole,? thiazqle, 
pyrazole, tetrazole, imidazole, pyrimidine, pyrazine, benzothienyl, 
benzofuranyl, indolyl, azaindole, benzimidazolyl, quinolinyl, 
isoquinolinyl and triazine; 

20 The terms "heterocycloalkyl" and "heterocyclyl" refer to a 

cycloalkyl group (nonarpmatic) in which one of the carbon atoms in the 
ring is replaced by a heteroatom selected from O, S, SO, SO2 or N, and in 

which up to three additional carbon atoms may be optionally replaced by 
heteroatoms. 

25 Heterocyclyl is carbon or nitrogen linked; if carbon linked 

and contains a nitrogen, then the nitrogen may be substituted by R 2 . 
Examples of heterocyclyls ar^piperidinyl, morpholinyl, pyrrolidinyl, 
tetrahydrofuranyl, tetrahydroimidazo[4,5-c)pyridinyl, imidazolinyl, 
piperazinyl, pyrolidin-2-onyl, piperidin-2-onyl and the like. 

30 Certain of the above defined terms may occur more than 

once in the above formula and upon such occurrence each term shall be 
defined independently of the other. 

Salts encompassed within the term "pharmaceutically 
acceptable salts" refer to non-toxic salts of the compounds of this 

35 invention which are generally prepared by reacting the free base with a 
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suitable organic or inorganic acid. Representative salts include the 
following: 

Acetate, Benzenesulfonate, Benzoate, Bicarbonate, 
Bisulfate, ^tartrate, Borate, Camsylate, Carbonate, Citrate, 
5 Dihydrochloride, Edetate, Edisylate, Estolate, Esylate, Fumarate, 
Gluconate, Glutamate, Hydrobromide, Hydrochloride, 
Hydroxynaphthoate, Lactate, Lactobionate, Laurate, Malate, Maleate 
,Mandelate, Mesylate, Mucate, Napsylate, Nitrate, N-methylglucamine 
ammonium salt, Oleate, Oxalate, Pamoate (Embonate), Palmitate, 
10 Pantothenate, Phosphate/diphosphate, Polygalacturonate, Salicylate, 
Stearate, Sulfate, Subacetate, Succinate, Tannate, Tartrate, Tosylate, 
and Valerate. 

The compounds of the present invention may contain one or 
more asymmetric carbon atoms and may exist in racemic and optically 

15 active forms. All of these compounds are contemplated to be within the 
scope of the present invention. Therefore, where a compound is chiral, 
the separate enantiomers, substantially free of the other, are included 
within the scope of the invention; further included are all mixtures of 
the two enantiomers. Also included within the scope of the invention are 

20 polymorphs and hydrates of the compounds of the instant invention. 

Asymmetric centers may be present in the compounds of 
the instant invention depending upon the nature of the various 
substituents on the molecule. Each such asymmetric center will 
independently produce two optical isomers and it is intended that all of 

25 the possible optical isomers and diastereomers in mixture arid as pure 
or partially purified compounds are included within the ambit of this 
invention. In the case of the asymmetric carbon atom represented by an 
asterisk in Formula I, it has been found that compounds are more active 
as somatostatin agonists and, therefore preferred, in which the nitrogen 

30 substituent is above and the R* a is below the plane of the structure as 

represented in Formula II. An equivalent representation places R* and 
the N-substitutent in the plane of the structure with the C=0 group 
above. This configuration corresponds to that present in a D-amino acid. 
In most cases, this is also designated an R-configuration, although this 

35 will vary according to the value of Rl used in making R- or S- 
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stereochemical assignments. In addition, configurations of some of the 
most preferred compounds of this invention are indicated. When the 
carbon atom in Formula I bearing an asterisk is of a defined and usually 
a D- configuration, up to two times more diastereomers result with each 
5 additional stereo centers are present. These diastereomers are 

arbitrarily referred to as diastereomer 1 (di) and diastereomer 2 (d2) and 

so on as so forth in this invention and, if desired, their independent 
syntheses or chromatographic separations may be achieved as described 
herein. Their absolute stereochemistry may be determined by the x-ray 
10 crystallography of crystalline products or crystalline intermediates 
which are derivatized, if necessary, with a reagent containing an 
asymmetric center of known absolute configuration. 

R 1 -C^Z 1 -E-B-N N .X 

c=o 

-r2 R 4 

R 1a W R 5 
Formula II 

15 

The term "pharmacologically effective amount" shall mean 
that amount of a drug or pharmaceutical agent that will elicit the 
biological or medical response of a tissue, system, animal or human that 
is being sought by a researcher or clinician. 

20 The term "substituted" shall be deemed to include multiple 

degrees of substitution by a named substitutent. 

Where multiple substituent moieties are disclosed or 
claimed, the substituted compound can be independently substituted by 
one or more of the disclosed or claimed substituent moieties, singly or 

25 plurally. 

The ability of the compounds of the present invention to act 
as somatostatin agonists makes them useful as pharmacologic agents 
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for mammals, especially for humans, for the treatment and prevention 
of disorders wherein somatostatin itself or the hormones it regulates 
may be involved. Examples of such disorders include diabetes, 
acromegaly"restenosis, arthritis and cancer. The instant compounds 
5 can also be used in combination with other therapeutic agents. 
Illustrated for diabetes, examples of these compounds include 
metformin or other biguanides, acarbose, sulfonylureas 
thiazolidinediones or other insulin sensitizers including, but not limited 
to, compounds which function as agonists on peroxisome proliferator- 
10 activated receptor gamma (PPAR-gamma), insulin, insulin-like-growth 
factor I, glucagon-like peptide I (glp-I) and available satiety-promoting 
agents such as dexfenfluramine or leptin. 

The compounds of the present invention can be 
administered in such oral dosage forms as tablets, capsules (each 
15 including timed release and sustained release formulations), pills, 
powders, granules, elixers, tinctures, suspensions, syrups and 
emulsions. Likewise, they may also be administered in intravenous 
(both bolus and infusion), intraperitoneal, subcutaneous or 
intramuscular form, all using forms well known to those of ordinary 
20 skill in the pharmaceutical arts. 

The dosage regimen utilizing the compounds of the present 
invention is selected in accordance with a variety of factors including 
type, species, age, weight, sex and medical condition of the patient; the 
severity of the condition to be treated; the route of administration; the 
25 renal and hepatic function of the patient; and the particular compound 
or salt thereof employed. An ordinarily skilled physician or veterinarian 
can readily determine and prescribe the effective amount of the drug 
required to prevent, counter or arrest the progress of the condition. 

Intravenous dosages or oral dosages of the compounds of 
30 the present invention, when used for the indicated effects, will range 
between about 0.001 to 5 mg/kg and 0.1 to 50 mg/kg, respectively. 
Advantageously, compounds of the present invention may be 
administered in a single daily dose, or the total daily dosage may be 
administered in divided doses of two, three or four times daily. 
35 Furthermore, preferred compounds for the present invention can be 
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administered in intranasal form via topical use of suitable intranasal 
vehicles, or via transdermal routes, using those forms of transdermal 
skin patches well known to those of ordinary skill in that art. To be 
administered in the form of a transdermal delivery system, the dosage 
5 administration will, of course, be continuous rather than intermittent 
throughout the dosage regimen. 

In the methods of the present invention, the compounds 
herein described in detail can form the active ingredient, and are 
typically administered in admixture with suitable pharmaceutical 

10 diluents, excipients or carriers (collectively referred to herein as 

"carrier" materials) suitably selected with respect to the intended form 
of administration, that is, oral tablets, capsules, elixirs, syrups and the 
like, and consistent with conventional pharmaceutical practices. 

For instance, for oral administration in the form of a tablet 

15 or capsule, the active drug component can be combined with an oral, 
non-toxic pharmaceutical^ acceptable inert carrier such as-ethanol, 
glycerol, water and the like. Moreover, when desired or necessary, 
suitable binders, lubricants, disintegrating agents and coloring agents 
can also be incorporated into the mixture. Suitable binders include 

20 starch, gelatin, natural sugars such as glucose or beta-lactose, corn 

sweeteners, natural and synthetic gums such as acacia, tragacanth or 
sodium alginate, carboxymethylcellulose, polyethylene glycol, waxes 
and the like. Lubricants used in these dosage forms include sodium 
oleate, sodium stearate, magnesium stearate, sodium benzoate, sodium 

25 acetate, sodium chloride and the like. Disintegrators include, without 
limitation, starch, methyl cellulose, agar, bentonite, zanthan gum and 
the like. 

The compounds of the present invention can also be 
administered in the form of liposome delivery systems, such as small 
30 unilamellar vesicles, large unilamellar vesicles and multilamellar 

vesicles. Liposomes can be formed from a variety of phospholipids, such 
as cholesterol, stearylamine or phosphatidylcholines; 

Throughout the instant application, the following 
abbreviations are used with the following meanings: 
35 Bu butyl 



WO 98/44921 



PCT/US98/06465 



10 



15 



20 



Bn benzyl 

BOC, Boc t-butyloxycarbonyl 

BOP_ Benzotriazol-l-yloxy tris/dimethylamino)- 

*~ phosphonium hexafluorophosphate 

calc. calculated 

CBZ, Cbz Benzyloxycarbonyl 

CDI N,N'-carbonyl diimidazole 

DCC Dicyclohexylcarbodiimide 

DCM dichloromethane 

DIEA diisopropylethylamine 

DMF N,N-dimethylformamide 

DMAP 4-Dimethylaminopyridine 

DSC N,N'-disuccinimidyl carbonate 

EDC l-(3-dimethylaminopropyl)-3-ethylcarbpdi-imide 

hydrochloride 

EI-MS Electron ion-mass spectroscopy 

Et ethyl 

EtOAc ethyl acetate 

EtOH ethanol 

eq. equivalents) 

FAB-MS Fast atom bombardment-mass spectroscopy 

HO Ac acetic acid 



25 



30 



35 



HOST, HOBt 

HPLC 

KHMDS 

LAH 

LHMDS 

Me 

MeOH 

MF 

MHz 

MPLC 

NMM 

NMR 



Hydroxybenztriazole 

High pressure liquid chromatography 

Potassium bis(trimethylsilyl)amide 

Lithium aluminum hydride 

Lithium bis(trimethylsilyl)amide 

methyl 

methanol 

Molecular formula 

Megahertz 

Medium pressure liquid chromatography 

N-Methylmorpholine 

Nuclear Magnetic Resonance 



WO 98/44921 



PCMJS98/06465 



31* 



phenyl 
propyl 
prepared 

Trifluoroacetic acid 
Tetrahy drofuran 
Thin layer chromatography 
Trimethylsilane 

The instant compounds can be effective to inhibit the 

10 secretion of various hormones and trophic factors in mammals. They 
may be used to suppress certain endocrine secretions, such as GH, 
insulin, glucagon and prolactin, in the treatment of disorders such as 
acromegaly; endocrine tumors such as carcinoids, vipomas, 
insulinomas and glucagonomas; or diabetes and diabetes-related 

15 pathologies, including retinopathy, neuropathy and nephropathy. The 
compounds may also be used to suppress exocrine secretions in the 
pancreas, stomach and intestines, for treatment of disorders such as 
pancreatitis, fistulas, bleeding ulcers and diarrhea associated with such 
diseases as AIDS or cholera. Disorders involving autocrine or paracrine 

20 secretions of trophic factors such as IGF-1 (as well as some endocrine 
factors) which may be treated by administration of the instant 
compounds include cancers of the breast, prostate, and lung (both small 
cell and non-small cell epidermoids), as well as hepatomas, 
neuroblastomas, colon and pancreatic adenocarcinomas (ductal type), 

25 chondrosarcomas, and melanomas, and also atherosclerosis associated 
with vascular grafts and restenosis following angioplasty. 

The compoundsof the instant invention are, further useful 
to suppress the mediators of neurogenic inflammation (e.g. substance P 
or the tachykinins), and may be used in the treatment of rheumatoid 

30 arthritis; psoriasis; topical inflammation such as is associated with 
sunburn, eczema, or othier sources of itching; and allergies, including 
asthma. The compounds can also function as neuromodulators in the 
central nervous system, with useful applications in the treatment of 
Alzheimer's disease andi other forms of dementia, pain (as a spinal 

35 analgesic), and headaches. Furthermore, in disorders involving the 



Ph 
Pr 

prejh 
TF^ 
5 THF 
TLC 
TMS 
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splanchnic blood flow, including cirrhosis and oesophagal varices, the 
compounds of the invention can provide cytoprotectiqn. 

The preparation of compounds of Formula I of the present 
invention nray be carried out in sequential or convergent synthetic 
5 routes. In the interest of clarity, the special case of Formula I, where B 
is 4-piperidinyl and A is a fused benzo ring as being unsubstituted 
(formula IIA), is depicted. Compounds fused with different aromatic or 
non aromatic rings and/or bearing additional substituents on these 
rings are readily prepared by minor modification of the methods herein 
10 with procedures known in the art. Syntheses detailing the preparation 
of the compounds of Formula I are presented in the following reaction 
schemes. 




15 Formula IIA Formula IIB 

The phrase "standard peptide coupling reaction conditions" 
is used repeatedly here, and it means coupling a carboxylic acid with an 
amine using an acid activating agent such as EDC, DCC, and BOP in a 

20 inert solvent such as dichloromethane in the presence of a catalyst such 
as HOBT. The phrase "mixed urea formation" refers to conversion of 
two different amines to form their mixed urea by using phosgene or 
equivalents such as CDI, DSC, or p-nitrophenyl chloroformate. The 
reaction involves reacting one amine first with the phosgene or 

25 equivalents in the presence of a base such as NMM, TEA or DIEA in a 
inert solvent such as dichloromethane, THF and DMF or mixtures 
thereof, followed by addition of the second amine and a base such as 
NMM, TEA or DIEA. The uses of protective groups for amines and 
carboxylic acids to facilitate the desired reaction and minimize 

30 undesired reactions are well documented. Conditions required to 

remove protecting groups which may be present can be found in Greene, 
T, .and Wuts, P. G. M., Protective Groups in Organic Synthesis, John 
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Wiley & Sons, Inc., New York, NY 1991. CBZ and BOC were used 
extensively and their removal conditions are known to those skilled in 
the art. For example, removal of CBZ groups can be achieved by a 
number ofmethods such as catalytic hydrogenation in the presence of a 
5 noble metal or its oxide such as palladium on activated carbon in a protic 
solvent such as ethanol. In cases where catalytic hydrogenation is 
contraindicated by the presence of other potentially reactive 
functionality, removal of CBZ groups can also be achieved by treatment 
with a solution of hydrogen bromide in acetic acid, or by treatment with 

10 a mixture of TFA and dimethyl sulfide. Removal of BOC protecting 

groups is carried out in a solvent such as methylene chloride, methanol 
or ethyl acetate, with a strong acid, such as trifluoroacetic acid, 
hydrochloric acid or hydrogen chloride gas. 

The protected amino acid derivatives required in the 

15 synthesis of compounds of Formula 1 are, in many cases, commercially 
available, where the protecting group (P*) is, for example, methyl, allyl 
or benzyl groups. Other protected amino acid can be prepared by 
literature methods (Williams, R. M. Synthesis of Optically Active a- 
Amino Acids, Pergamon Press: Oxford, 1989). Many of the piperidines 

20 of Formula 2 are either commercially available or known in the 

literature and others can be prepared following literature methods 
described for analogous compounds. Some of these methods are 
illustrated in the subsequent schemes. Purification procedures include 
crystallization, normal phase or reverse phase chromatography. 

25 The compounds of the present invention can be prepared 

readily according to the following Schemes or modifications thereof 
using readily available starting materials, reagents and conventional 
synthesis procedures. In these reactions, it is also possible to make use 
of variants which are themselves known to those of ordinary skill in this 

30 art, but are not mentioned in greater detail. The definition for R* 3 , 
R 2 , R 4 , R 5 , G, Y, X, Z 1 , Z 2 , W, Q, E, B, etc., is described above unless 
otherwise stated. 

SCHEME 1 
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Intermediates of Formula 4A can be synthesized as 
described in Scheme 1. Mixed urea formation between the protected 
5 amino acid 1 and the piperidine of Formula 2, is conveniently carried out 
under usual urea formation reactions use phosgene or equivalents such 
as CDI, DSC, or p-nitrophenyl chloroformate. Removal of the Pl 
protecting group can be achieved by saponification for most esters, or by 
catalytic hydrogenolysis when P 1 is benzyl, or by palladium (0) based 
10 homogeneous catalysis when P* is allyl. Intermediate 4A can be used as 
a common intermediate for the synthesis of somatostatin agonists with 
variation of the rest of the molecule of Formula I as shown in Scheme 2. 

SCHEME 1A 

* 1aR2a O -H 2 0 n/^-P 2 

R 1 -|-N-ri + J Br — R 1 -+N-< ■ 

co 2 p 1 H0 "7< 2 co 2 p 1 V Br D,EA 

1 . 1A R 



15 



R 1a R 2a O 

rH-n-< 

CGgP 1 ^ 1 ^ 



2 FtfN 




Ri« R 2a O 

R 1 — r-N— { 



3A 



R 2 



4B 
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The preparation of amide intermediates of formula 4B can be achieved 
as shown in Scheme 1A. Standard peptide coupling reactions of 
protected amino acid 1 with 2-halo acids such as 2-bromoacetic acid 
gives intermediate 1A, which when reacted with amine of formula 2 
gives the compound as 3A in the presence of a non-nucleophilic base 
such as DIEA. The PI protecting group can be removed as described 
above. 

SCHEME 2 



10 




R ia R 2a 



HoO 



■N — E — N 




H 

R 1a W " R 5 



or Compound 6 wherein R 4 = P 2 



=0 



Z 2 ^ ^R 4 orP' 

X— Q— If 

R 1a W R 5 
l-A 

removal of P 2 



Ria R 2a 



■N — E— N 



=0 
Z 2 




R 1a R2a 



-N— E— N 



=0 




r4 introduction 7 2 

>r-o— r ~o7fV* 



H 



R s 



R 1a W 



R= 



l-C 



l-B 



15 



Intermediates of Formula 4 can be coupled to intermediates 
of formula 5 (or formula 6 wherein R 4 is P 2 ) wherein Z 2 is oxygen or 
substituted nitrogen to afford compounds of Formula I-A under 
standard ester or peptide coupling reaction conditions. P 2 is an amine 
protecting group such as BOC, Cbz, etc. Many of the selectively protected 
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diamines or amino alcohol's of Formula 5 are either commercially 
available or known in the literature and others can be prepared 
following hterature methods described for analogous compounds. Some 
of these rffethods are illustrated in subsequent schemes. Also if or 
5 is a hydrogen then the protected amino acids 6 are employed in the 
coupling reaction, wherein is a protecting group as defined above. 
The removal of in I-A to afford I-B, can be carried out as noted above. 
R^ as defined above can then be optionally introduced to yield compound 
of general formula I-C according to procedures known in the art. For , 
10 example, if R4 is a substituted alkyl group, it can be introduced by 

reductive amination or opening of epoxide, or by alkylation by an alkyl 
halide; if R4 is an amidino group, it can be introduced by the reagents 
such as l-amidino-3,5-dimethylpyrazole nitrate (Methods Enzymol., 25b, 



15 



558, 1972). 



SCHEME 3 



R 1 



R ia R2a 
— N-P 3 
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removal of P 3 



R 1 




>T-Q— N" 
R 1a W R 5 

l-A 



R 4 or P 2 
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Alternatively, compounds of Formula I can be prepared 
starting from compound 5. The protected amino acid derivatives 8 are in 
many cases commercially available, where P3 is, for example, BOC, 
Cbz, Fmocfand the like. N-Protected amino acid 8 can be coupled to 

5 intermediates of formula 5, wherein is oxygen or substituted nitrogen 
to afford compounds of Formula 9 under standard ester or peptide 
coupling reaction conditions. The protecting group in compound 8 is 
selected with the criteria that its removal can be achieved without 
removing p2. When the P2 protecting group is removed to afford 

10 compound 10, this compound can be further converted to compounds of 
formula I-A according to the procedures described in Scheme 1 and 
Scheme 1A. Further elaboration of compound I-A to I-B and I-C are 
illustrated in Scheme 2. 



15 




Formula II 

The preparation of compounds of formula II within the 
scope of this invention may be achieved by methods known in the art. 
Such methods are illustrated in the following schemes for 

20 piperidines with A shown as an unsubstituted fused benzo ring. 

Analogous methods may be used for the preparation of the other ring 
compounds or with different substitutions on the ring or both as 
defined herein. In the interest of clarity, the benzo rings in the 
following schemes are depicted as being unsubstituted. Compounds 

25 bearing additional substituents on the benzo rings are readily 
prepared by minor modification of the methods herein with 
procedures known in the art. 
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SCHEME 4 




The piperidinylbenzimidazolinone 16 without substitution is 
5 commercially available; derivatives with substituents on the benzene 
ring are prepared by the methods shown in Scheme 4 as described in J. 
Med. Chern., 30, 814-819 (1987) and U.S. Patent No. 3,910,930, hereby 
incorporated by reference. is a protecting group such as benzyl, 
methyl, BOC, Cbz, ethyloxycarbonyl and the like. Thus, condensation of 

10 the commercially available 4-aminopiperidine 11, where P^ is C(0)OEt, 
with a substituted o-halo nitrobenzene 12 gives the nitro compound 13. 
Reduction of the nitro group Jio an amine can be accomplished by 
catalytic hydrogenation with a catalyst such as Raney Ni, palladium on 
carbon or platinum on carbon in a protic solvent such as ethanol. Ring 

15 closure can be effected by phosgene or its equivalent such as DSC, CDI in 
the presence of a base. The protecting group P^ can be removed by 
alkaline hydrolysis in the case of C(0)OEt or can be removed by the 
standard deprotection conditions as described in Greene, T, and Wuts, 
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P. G. M., Protective Groups in Organic Synthesis, John Wiley & Sons, 
Inc., New York, NY 1991. 

*- SCHEMES 




Similarly, other groups as defined by Y in compounds of Formula I can 
be prepared according to the reactions shown in Scheme 5. Thus, cyclic 
sulfamide 15 A can be prepared by reacting the diamine 14 and 
10 sulfamide; reaction of diamine 14 with thiophosgene or equivalents in 
the presence of a base gives the thiourea 15B; and reaction with 
cyanogen bromide yields compound 15C. The protecting group can be 
removed as described above. 
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SCHEME 6 




17 15 17A 

5 

Benzimidazolones can be modified to introduce substituent R.l 1 through 
alkylation, acylation etc. with appropriate protecting group on the 
, piperidine nitrogen. Similarly, compounds 15 A-C arid 14D can be 
modified as defined by X and Y in formula I. The protecting group is 
10 selected in a way that its removal will not cause removal or alteration of 
Rll. 



SCHEME 7 

14 
R 11 C0 2 H 




16 17 18 

15 

In cases where is attached directly to the ring, such compounds can 
be prepared according to Scheme 7. Coupling compound 14 with a 
carboxylic acid or equivalents followed by ring closure under 
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dehydration conditions gives compound 17. Removal of the protecting 
group yields the compound 18. 

SCHEME 8 




11 19 20 21 



Alternatively, the ortho substituted aniline compound 19, where X is - 
OH, -NH2, -NRllH, -SH, -CH2OH, CH2NH2, -CH2NR n H, -CH2SH etc. 

can be reductively aminated with a protected 4-piperidinone 11 to afford 
10 compound 20. Ring closure can be effected through the chemistry 
discussed above. 



SCHEME 9 

r 




11 19a 22 23 



15 



An alternative preparation involves an acid catalyzed 
coupling reaction of a protected 4-piperidinone 11 with an electron rich 
aromatic compound such as 19a, where X is O, S, NH or N-alkyl, and Y 
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is CH, COH, CORll, CH or N. The resulting 4-substituted 
tetrahydropyridines 22 obtained by this method can be elaborated to the 
instant compounds by utilizing chemistry detailed in Schemes 1-8. The 
4-substitufed tetrahydropyridines 22 can be hydrogenated by use of 
5 platinum or palladium catalysts in a protic solvent like methanol to give 
piperidines of formula 23 which can also be elaborated to the instant 
compounds of Formula I. 

SCHEME 10 




A specific indole embodiment of compound 23, where X=NH 
and Y=CRll and RH is H or alkyl, can be prepared using a Fisher 
indole synthesis protocol (see J. Chem. Soc. Chem. Commun . T 563 (1981); 

15 J. Chem. Soc . r 3175 (1957)) starting from a ketone or aldehyde and an 
aromatic hydrazine. Specifically, piperidines of formula 23A may be 
prepared from the protected piperidine acetic acid compound 24 as 
shown in Scheme 10. Conversion of the known carboxylic acid 24 to the 
corresponding aldehyde or ketones can be effected by a variety of 

20 conditions known in the art. For example, treatment of 24 with either 
oxalyl chloride or thionyl chloride in an inert solvent like benzene or 
carbon tetrachloride gives the corresponding acid chloride that is 
converted to the aldehyde 25 (R 11 =H) by a Rosemund reduction. The 
conversion can also be effected by the Weinreb protocol in which an N,0- 

25 dimethyl hydroxylamine amide is reacted with a Grignard reagent to 
give the ketone or is reacted with LAH to give the aldehyde. Most 
hydrazines are commercially available or known in the literature and 
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can be prepared accordingly. The condensation of the ketone 25 and 
hydrazine under the Fisher indole synthesis conditions yields the indole 
compound_23A. The protecting group P 4 can be removed by standard 
protocols and elaborated to the instant compounds by using chemistry 
presented in Schemes 1-8. 



SCHEME 11 



10 






25 26 23B- 

An analogous synthesis of benzofurans of formula 23B from 
o-aryloximes is exemplified by the transformation of 25 to 26 (see 
Tetrahedron Lett .. 2867 (1967)) as depicted in Scheme 12. 



15 



H 

7 2 R A 

R 1a W R 5 
Formula III 



20 



In many cases, compounds of Formula III or its mono protected form 

within the scopes of this invention are either commercially available or 

known in the art. In the simplest case where Z2 is NH or O, Rl* , W, R* 

— (CH 2 );r-V-(CH 2 k— ; 
and R 5 are H's, Q is y where x and y are 1-7, 

the formula represents diamines some of which are commercially 

available. Mono Boc protected amine can be prepared by reacting excess 

diamine with B0C2O in methanol, where Boc protected amino alcohols 

can be preprared by reacting the amino alcohol with Boc20. 



25 
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HZ 2 B ° C2 ° H72 

^ Q— NH 2 Q NHBoc 

The above procedure is also applicable to compounds of formula III 
where R* a and W are groups as define defined before. 



Q NH 2 

Formula IV 




H0 2 C 



Compounds of Formula IV represent amino acids, which 
in some cases are commercially available. Amino acids can be modified 
to give compounds as defined by the scope of the instant application. For 

10 example, with the two amino groups properly protected, the carboxylic , 
acid can be converted into its next higher homologue, or to a derivative of 
the homologous acid, such as amide or ester by an Arndt-Eistert 
reaction. The acid can also be converted amides with a variety of amines 
as defined. The acid can be reduced to alhohol, which can be converted 

15 to ether by alkylation or reduced with methods know to those skilled in 
the art. 

Optically pure cis-3-aminomethyl-l-BOC-aminomethyl 
cyclohexane enantiomers are prepared (Scheme 12) starting from 
commercially available m-cyanobenzoic acid. Reduction of the nitrile 

20 with Raney Ni/H2 is followed by protection of the resulting 1° amino 

group. Reduction of the aromatic ring is then accomplished using Pt02 
as catalyst to give predominantly the cis-cyclohexane carboxylic acid. A 
sequence of crystallizations using either (S) or (R)-a-methylbenzylamine 
to form the salt, generates tKe homochiral cis acids as shown below. 

25 Enantiomeric purity is evaluated by derivatization of the acids with Trp- 
OMe and integration of the methoxy methyl singlets in the NMR 
spectra. The absolute stereochemistries are determined by solving the x- 
ray structure for the pure salt obtained from crystallization with the S- 
enaritiomer of a-methylbenzylamine and are as shown in Scheme 12 

30 below. Borane reduction of the pure acids, followed by coversion of the 
resulting alcohols to their mesylates and displacement with azide anion 
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furnishes the corresponding azidomethyl compounds. Reduction of the 
azide group (Pd/C, H2) gives the desired amines, ready for incorporation 

into final target compounds. 

SCHEME 12 




CN 



1) RaneyNi, NH 3 
C0 2 H H 2 1000 psi, MeOH 

80°C 
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The racemic cis and trans-3-aminom ethyl- 1-BOC- 
aminomethyl cyclohexane isomers are also prepared (Scheme 13) and 
incorporated into target compounds. Commercially available bis- 
aminometl^lcyclohexane (sold as a mixture of cis and trans isomers) is 
5 resolved into the pure cis and pure trans isomers by conversion to the 
dihydrochloride salts and crystallization from methanol/ethyl acetate. 
Mono-BOC protection is accomplished by slow addition of BOC2O to an 

excess of the diamines. 



SCHEME 13 




NHBOC NHBOC 



10 racemic racemic 

Secondary amines derived from homochiral cis-3- 
aminomethyl-l-BOC-aminomethyl cyclohexane are also introduced into 
target analogs. These secondary amines are prepared (Scheme 14) 
15 starting from the corresponding pure acids (see Scheme 12 for 

preparation of acids) by conversion to the Wienreb amides, followed by 
reduction to the corresponding aldehydes. Reductive amination with a 
variety of amines furnished the secondary amines. 
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SCHEME 14 
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HN(OMe)MeHCI 
DIEA 

NHBOC 2) UAIH4, Et 2 0 




CHO 



RNH 5 



NHBOC 



NaCNBH 3 
MeOH 




HN-R 
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5 Precursor amines possessing secondary amino 

functionality at what would ultimately be the terminal amino group in 
the final target analogs are prepared by various means. For example 
(Scheme 15), the azide intermediate below (prepared as described in 
Scheme 12) is deprotonated with KHMDS and alkylated with methyl 

10 iodide; reduction of the azide group then provides the N-methyl-N-BOC 
precursor. Another strategy (Scheme 15) starts with the acid 
intermediate described earlier. Conversion to the corresponding 
secondary amines is achieved in the same fashion as described in 
Scheme 13. Protection of the secondary amine is carried out using Cbz- 

15 CI; removal of the BOG group then gives the N-alkyl-N-Cbz-amines, 
ready for incorporation into target analogs. 

SCHEME 15 
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Final target terminating in either tertiary or secondary amines could 
alternatively be prepared at a later stage of the synthesis (Scheme 16). 
Fully assembled primary amine-based compounds can be reducidvely 
alkylated Aflfrth aldehydes to give the tertiary amines or alkylated with 
5 alkyl halides to give secondary amines. 

SCHEME 16 




Trans-l-N-BOC-amino-4-aminomethylcyclohexanes are 
prepared from the commercially available amino acid shown below 
(Scheme 17). Protection of the amine as its phthalimide, followed by 
Curtius rearrangement gives the amino-protected isocyanide. Trapping 
15 of the isocyanide with f-butanol, is then followed by removal of the 
phthalimide protecting group using hydrazine to provide the target 
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amine, which is incorporated into various analogs. Reductive alkylation 
of the free amine with various aldehydes gives secondary amines which 
are also incorporated into final target analogs. 



C0 2 H 




SCHEME 17 



NCO 



N-carboethoxy- 
phthlamide, heat 

diphenylphosphoryl 
azide 



NH 2 
Aldrich 




t-BuOH 



II Hydrazine, heat 



NHCOOt-Bu 




RCHO 
NaCNBH 3 



NHCOOt-Bu 




Mono-protected- 1,3-bisaminomethylbenzene intermediates 
10 also lead to potent analogs. These are prepared (Scheme 18) starting 
from commercially available m-xylylenediamine. Slow addition of 
BOC2O to an excess of diamine furnishes the mono-protected amine, 

which is employed in the synthesis of target compounds. Alternatively, 
reductive alkylation with a Variety of aldehydes gives the corresponding 
15 secondary amines. 
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SCHEME 18 




RCHO 

NaCNBH 3 
NHBOC 




NHBOC 



10 



Racemic cis-3-aminomethyl-l-BOC- 
aminomethylcyclopentane is prepared as shown in Scheme 19. 
Reduction of the commercially available anhydride give cis- 
hydroxymethylcyclopentane. Conversion to the bis-mesylate, followed by 
displacement with azide results in the corresponding bis-azide. 
Reduction of the mono-protection (as described previously) provides the 
desired intermediate amine. 



SCHEME 19 



15 




OH 

1) MsCI, Et 3 l 

2) NaN 3 , DM 
OH 




1) H 2 , Pd/C 

2) BOC 2 0 




NHBOC 



The preferred compounds of the invention are any or all of 
those specifically set forth in the Examples below. These compounds are 
not, however, to be construed as forming the only genus that is 

20 considered as the invention, -and any combination of the compounds or 
their moieties may itself form a genus. The following examples further 
illustrate details for the preparation of the compounds of the present 
invention. Those skilled in the art will readily understand that known 
variations of the conditions and processes of the following preparative 

25 procedures can be used to prepare these compounds. All temperatures 
are degrees Celsius unless noted otherwise. 
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INTERMEDIATE 1 




H OH 



Step A : 




5 H OMe 

b-Methyl-D-Tryptophan methyl ester (6.00 g, 25.9 mmol) was 
combined with disuccinimidyl carbonate (6.95 g, 27.1 mmol) and DIEA 
(11.3 mL, 64.6 mmol) in dichloromethane. After stirring the reaction 

10 mixture for 0.5 h, 4-(2-keto-l-benzimidazolinyl)-piperidine (5.90 g, 27.1 
mmol) was added and the mixture was permitted to stir over night. The 
reaction mixture was diluted with dichloromethane, and washed in 
succession with IN HC1 (100 mL), saturated NaHC03 solution (100 mL) 
and brine (100 mL), dried over MgS04, filtered and concentrated. The 

15 resulting crude product was purified by MPLC (silica, 5% 
methanol/ethyl acetate) to give 7.55 g of a white solid. 
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StepB : 




H OH 



5 The coupled product from the previous step (7.55 g, 15.9 

mmol) was dissolved in THF (30 mL), treated with LiOH (2.67 g, 63.6 
mmol) in 1:1 EtOH/water (60 mL) and stirred for 4h at room 
temperature. The pH was adjusted to -2-3 by addition of 3N HC1 and the 
resulting solution was extracted with ethyl acetate 3 times. The 
10 combined organic layers were washed with brine, dried over MgS04, 

filtered and concentrated to give 6.50 g of a white solid. 

INTERMEDIATE 2a. 2b (both enantiomers) 



15 




20 Commercially available /n-cyanobenzoic acid (38 g, 0.26 

mol) was dissolved in methanol (350 mL). Raney Ni (2 g) was added and 
75 mL of NH3 was condensed into the vessel. The resulting mixture was 
agitated at 80°C under 1000 psi H2 for 16 h. The mixture was filtered 
through celite and concentrated. The crude product was used in the 

25 following step. 
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Step B: 

^ C0 2 H 




NHBOC 

5 To the crude product from the above step (0.26 mol) was 

added a solution of NaOH (18.7 g, 0.468 mol) in water (200 mL). Then 
BOC2O (62 g, 0.28 mol) in p-dioxane (200 mL) was added via addition 

funnel over 0.5 h. After an additional 2 h the reaction mixture was 
concentrated to remove the dioxane and then washed twice with DCM 
10 (200 mL). The aqueous phase was acidified by slow addition of cone. HC1 
while cooling in an ice bath. Some gas evolution indicated the presence 
of residual Raney Ni. The aqueous mixture was then extracted twice 
with ether (200 mL). The combined ethereal extracts were washed with 
IN HC1 (200 mL), and brine (200 mL), dried over MgS04, filtered and 

1 5 concentrated to afford 33.3 g of a white solid. r " 
Step C: 

C0 2 H 



NHBOC 



10:1 cis/trans 

20 To a solution of the product from the previous step (10.0 g, 

39.8 mmol) in glacial acetic acid (40 mL) was added PtC>2 and the 
resulting mixture was agitated under 50 psi H2 for overnight. The 
reaction mixture was filterecLihrough celite and the filter cake was 
futher washed with two portions of methanol (50 mL each). The filtrate 

25 was concentrated. The remaining acetic acid was removed by 

toluene/acetic acid azeotrope. The product (13.15 g) was collected as a 
white solid. *HNMR analysis indicated that the product was > 10:1 
cis/trans. 

CI-MS calc. for C13H23N04: 257; Found 258 (M+H). 
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Step D: 




C0 2 H 



QQ 2 H 



NHBOC 



and 




NHBOC 



! 

10 



15 



20 



The racemic product of the above reaction (78 g, 0.30 mol) 
was combined with (39 mL, 0.30 mol) in hot ethyl acetate. Slow cooling 
to room temperature with gentle stirring and continued stirring 
overnight afforded crystals. The above was repeated four times (pure 
seed crystals from an earlier purification facilitated more efficient 
purification). The resulting salt was partioned between ethyl acetate 
and 3 N HC1. The organic layer was washed with brine, dried over 
MgS04, filtered and concentrated to afford 9.3 g of optically enhanced 

acid. The purity of the acid was found to be > 20:1 by derivatization as 
described below. The absolute stereochemistry of both stereocenters was 
established by x-ray crystallographic analysis of the final pure (S)-a- 
methylbenzylamine salt (see below) as being (R) alpha to the carboxyl 
group and OS) alpha to the BOC-aminomethyl group. The combined 
mother liquors from the above purification were converted back to free 
acid as described above. Three recrystallizations of the acid recovered 
from the ML were carried out in the same fashion using CR)-a- 
methylbenzylamine to give (after extractive removal of the amine) 9.6 g of 
free acid of the opposite absolute stereochemistry as for the initial batch 
described above. Again, the purity was demonstrated to be > 20:1 by l-H 
NMR analysis of a derivative. 



WO 98/44921 



PCT/US98/06465 



Determination of optical purity: 




NH 



CQ 2 Me 



NHBOC 



A small sample of the acid purified as described above (10.8 
5 mg, 0.0420 mmol) was combined with H-Trp-OMe»HCl (14 mg, 0.055 
mmol), EDC (12 mg, 0.063 mmol), HOBt (9.0 mg, 0.063 mmol) and DIEA 
(10 mL, 0.055 mmol) in DCM (1 mL). The resulting solution was allowed 
to stir at rt for 3h at which time no acid starting material could be 
detected by TLC analysis. The reaction mixture was diluted with DCM 
10 (10 mL) and washed sequentially with 1 N HC1 (3 X 5 mL), saturated 

NaHC03 solution (3X5 mL) and brine (5 mL), dried over MgS04, filtered 

and concentrated. *H NMR analysis of the crude product indicated an 
isomer ratio of - 25:1 by integration of the singlet signals arising from 
the Lys-O Me group. 
15 *H NMR (CDCI3, 400 MHz) d 8.35 (br s, 1H), 7.50 (d, J=7.6 Hz, 1H), 7.35 

(d, J=7.6 Hz, 1H), 7.17 (t, J=7^6 Hz, 1H), 7.09 (t, J=7.6 Hz, 1H), 6.94 (d, 
J=1.5 Hz, 1H), 5.95 (d, J=7.6 Hz, 1H), 4.91 (m, 1H), 4.59 (br s, 1H), 3.69 (s, 
3H), 3.31 (dd, J=6.1, 15.2 Hz, 2H), 3.00 (m, 1H), 2.83 (m, 1H), 1.99 (m, 1H), 
1.86-1.60 (m, 5H), 1.44 (s, 9H), 1.31-1.12 (m, 2H), 0.98 (q, J=11.4 Hz, 1H), 
20 0.82 (m,lH). 

Step E: ^~ : 



25 



NHBOC 



The pure (3S)-BOC-aminomethyl cyclohexane-(LR)- 
carboxylic acid (495 mg, 1.92 mmol) was dissolved in THF (5 mL), cooled 
to 0°C and treated dropwise with a 2 M solution of BH3»DMS in THF (1.6 
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mL, 3.2 mmol). After an additional 5 min at 0°C the temperature was 
permitted to warm to rt and the reaction mixture was stirred for 1.5 h. 
Water was then added dropwise to quench thew remaining borane. 
When gas evolution ceased the reaction mixture was diluted with ethyl 
5 acetate (75 mL) and washed sequentially with IN HC1 (50 mL), and brine 
(50 mL). The organic layer was dried over MgSC>4, filtered and 

concentrated to afford the crude product (534 mg) which was used 
without further purification. The alcohol of the opposite absolute 
stereochemistry was prepared in the same way. 
) 10 !H NMR (CDCI3, 400 MHz) d 4.60 (br s, 1H), 3.42 (m, 2H), 2.94 (m, 2H), 

1.82-1.68 (m, 5H), 1.48 (m, 1H), 1.41 (s, 9H), 1.23 (m, 1H), 0.82 (m, 2H), 
0.58 (q, J=12.4 Hz, 1H). 



15 



Step F: 




NHBOC 



To a solution of the alcohol prepared as described above (445 
mg, 1.83 mmol) in DCM (10 mL) at 0°C was added triethylamine (510 

20 mL, 3.66 mmol) and DMAP (ca. 50 mg, catalytic), followed in turn by 

methane sulfonyl chloride (160 mL, 2.01 mmol). After 1.5 h the reaction 
mixture was diluted with DCM (75 mL) and washed sequentially with 
IN HC1 (2X50 mL), saturated NaHC03 solution (2X50 mL), and brine (50 
mL). The organic layer was dried over MgS04, filtered and concentrated 

25 to provide the mesylate product (594 mg) which was used immediately in 
the following reaction. A solution of the mesylate (590 mg,X83 mmol) 
and NaN3 (238 mg, 3.66 mmol) in DMF (5 mL) was stirred at 65 °C for 7 

h. The reaction mixture was diluted with ether (60 mL) and washed five 
times with water (40 mL each) and once with brine (40 mL). The 
30 ethereal layer was dried over MgS04, filtered and concentrated to give 

422.7 mg of crude product. The azide of the opposite absolute 
stereochemistry was prepaed in the same fashion from the 
corresponding alcohol. 
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lH NMR (CDCI3, 400 MHz) d 4.58 (br s, 1H), 3.12 (dd, J=6.4, 1.6 Hz, 2H), 
2.95 (m, 2H), 1.82-1.68 (m, 4H), 1.57 (m, 2H), 1.42 (s, 9H), 1.24 (m, 1H), 
0.93-0.76 (nv2H), 0.62 (q, J=12 Hz, 1H). 



10 mmol) was combined with 10% Pd/C (80 mg) in methanol (12 mL). This 
mixture was stirred under a H2 balloon for 6 h, then filtered through 

celite. The filter cake was washed with an additional 50 mL of methanol 
and the combined filtrates were concentrated. Flash chromatography 
(silica, 1.5% NH4OH solution, 13.5% MeOH, 85% DCM) afforded the pure 



15 amine (264.1 mg). [a]22 D = -5.2° (c 0.78, CHCI3). - 

lH NMR (CDCI3, 400 MHz) d 4.61 (br s, 1H), 2.93 (m, 2H), 2.50 (dd, J=6.4, 
2.4 Hz, 2H), 1.80-1.66 (m, 4H), 1.50 (app br s, 2H), 1.40 (s, 9H), 1.25 (m, 
2H), 0.79 (m, 2H), 0.52 (q, J=12.4 Hz, 1H). 



5 



Step G: 




The intermediate prepared as described above (409 mg, 1.53 



20 



INTERMEDIATE 2c. 2d (trans and cis. racemic) 




Racemic 



Racemic 
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k3> 



Step A: 




NH 2 



NH 2 



5 (200 g, 1.41 mol), sold as a mixture of isomers, was dissolved in 

isopropanol (1 L) and treated with concentrated HCl (12 N, 240 mL, 2.88 
mol). After the addition was complete the solvent was removed and the 
residue was crystallized from hot -1:1 methanol/ethyl acetate. Material 
enhanced in the trans isomer crystallized first. Several 
10 recrystallizations of salt obtained from the mother liquor, however, 

furnished 76.4 g of 10:1 cis/trans diamine hydrpchloride(determined by 
*H NMR). By checking crystals and ML's by *H NMR and following up 
with additional recrystallizations a small quantity of diamine enhanced 
in trans was also obtained (-1:8 cis/trans). 



15 *H NMR trans isomer (CD3OD, 400 MHz) d 2.91 (dd, J=7.5, 1.1 Hz, 4H), 

2.01 (m, 2H), 1.71 (m, 2H), 1.58 (app t, J=6Hz, 4H), 1.38 (m, 2H). 

lH NMR cis isomer (CD3OD, 400 MHz) d 2.86 (dd, J=13, 6.5 Hz, 2H), 2.79 

(dd, J=13, 7.6 Hz, 2H), 1.90-1.82 (m, 3H), 1.74 (m, 2H), 1.58 (m, 1H), 1.38 
(m, 1H), 0.99 (m, 2H), 0.79 (q, J=12 Hz, 1H). 

20 

Step B: 



25 prepared as described above (6.5 g, 30 mmol) was dissolved in methanol 
(75 mL) and NaOH (1.27 g, 31.7 mmol) was added. When all reagents 
were fully dissolved a solution of BOC2O (2.68 g, 12.1 mmol) in p-dioxane 

(20 mL) was added via addition funnel dropwise over 1.25 h. After the 




Racemic Racemic 

For cis compound: The meso diamine dihydrochloride 
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6 Y 



addition the reaction mixture was stirred for an additional 3.5 h and 
then the solvents were evaporated under reduced pressure. The residue 
was dissolved in DCM (100 mL) and washed in turn with saturated 
NaHC03 solution (75 mL), water (75 mL) and brine (75 mL), dried over 
5 Na2S04, filtered and concentrated to afford the product (2.94 g, 100%). 

The trans mono. BOC compound was prepared in an identical fashion. 
Cis : lH NMR (CDCI3, 400 MHz) d 4.60 (br s, 1H), 2.93 (m, 2H), 2.51 (m, 

2H), 1.80-1.66. (m, 4H), 1.57 (m, 2H), 1.41 (s, 9H), 1.24 (m, 1H), 0.80 (m, 
2H),0.52(q,J=12.1Hz, 1H). 
10 Trans : lH NMR (CDCI3, 400 MHz) d 

ESI-MS calc. for C13H26N202: 242; Found: 243 (M+H). 

INTERMEDIATE 3 



Step A: 




20 Toamixtureof(3i?)-aminomethyl-(lS)-BOC- 

aminomethylcyclohexane (2a above, 1.46 g, 6.04 mmol), beta-methyl Trp 
(2.03 g, 6.04 mmol), and HOBt (1.47 g, 10.9 mmol) in DCM (50 mL) was 
added at 0° C EDC (2.08 g, 10.9 mmol). The reaction mixture was then 
permitted to warm to rt and stir overnight. The reaction mixture was 

25 diluted with more DCM (150 mL) and washed in turn with 1 N HC1 (100 
mL), saturated NaHC03 solution (100 mL) and brine (100 mL), dried over 
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MgS04, filtered and concentrated. Purification by MPLC (silica, 70% 
ethyl acetate/hexane) afforded 2.40 g (69%) of the product as a white 
solid. _ 

ESI-MS calcTTor C33H44N405: 576; Found: 577 (M+H). 

5 

StepB: 




NHBOC 



10 The intermediate from the previous step (2.40 g, 4.16 nunol) 

was dissolved in methanol (50 mL) and stirred under H2 (g) in the 
presence of catalytic Pd/C (10%, 240 mg) for 1.25 h. The reaction mixture 
was filtered through celite, the filter cake was washed with additional 
methanol and the combined filtrates were concentrated to give 1.82 g 

15 (99%) of the desired product. 

lH NMR (CDC13, 400 MHz) d 8.76 (br s, 1H), 7.72 (d, J=7.6 Hz, 1H), 7.36 

(d, J=8.4 Hz, 1H), 7.17 (app t, J=8.4 Hz, 1H), 7.11-6.97 (m, 2H), 4.68 (t, 
J=5.2 Hz, 1H), 3.76 (m, 2H), 3.12 (m, 1H), 3.00 (m, 1H), 2,86-2.78 (m, 2H), 
1.90 (m, 4H), 1.69 (m, 2H), 1.59 (m, 1H), 1.44 (s, 9H), 1.33 (d, J=6.8 Hz, 
20 3H), 1.19 (m, 2H), 0.71 (m,2H), 0.37 (q,J=12 Hz, 1H). 
ESI-MS calc. for C25H38N403: 442; Found: 443 (M+H). 

INTERMEDIATE 4 



25 



NHMe 

^.NHBOC 
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Step A: 

OMe 




NHBOC 



5 The pure (3S)-BOC-aminomethyl cyclohexane-(U2)- 

carboxylic acid (3.93 g, 15.3 mmol), prepared as described above, was 
combined with N-methyl-O-methyl-hydroxylamine hydrochloride (2.98 g, 
30.6 mmol), HOBt (4.13 g, 30.6 mmol) and DIEA (5.90 mL, 33.6 mmol) in 
DCM (100 mL). The resulting solution was cooled to 0°C and treated 
10 with EDC (5.86 g, 30.6 mmol). The reaction mixture was allowed to 
warm to rt and then stirred for 2h. The reaction mixture was diluted 
with DCM (200 mL) and.washed with saturated NAHCO3 solution 

(2X100 mL), IN HC1 (2X100 mL) and brine (100 mL). The organic layer 
was dried over MgS(>4, filtered and concentrated to proivide 4.52 g-pf 

15 crude product. 
StepB: 



CHO 




NHBOC 



20 The product from the previous step (1.93 g, 6.42 mmol) was 

dissolved in anhydrous ether (150 mL), cooled to 0°C, and treated with 1.0 
M LiAlH4»2THF in toluene (8.03 mL, 8.03 mmol) dropwise over 5 min. 

After an additional 1 h, the reaction was quenched by dropwise addition 
of water until bubbling ceased. The reaction mixture was then washed 
25 with IN HC1 (2X100 mL), saturated NaHC0»3 solution (100 mL) and brine 
(100 mL). The ethereal layer was dried over MgSC>4, filtered and 

concentrated to afford the product (1.53 g, 99%) as an oil. 

!H NMR (CDCI3, 400 MHz) d 9.61 (d, J=2Hz, 1H), 4.63 (br s, 1H), 3.00 (m, 

2H), 2.23 (m, 1H), 2.04-1.83 (m, 3H), 1.78 (m, 2H), 1.53-1.08 (m, 2H), 1.44 
30 (s, 9H), 0.88 (m, 2H). 
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6^7 

Step C: 



NHBOC 

5 The aldehyde prepared in the previous step (2.98 g, 12.4 

mmol) was combined with methylamine hydrochloride (2.50 g, 37.0 
mmol) and NaOAc (15.2 g, 185 mmol) in methanol (100 mL). After 15 
min NaCNBH3 (2.33 g, 37.0 mmol) was added and the mixture was 

stirred overnight at rt. The solvent was then removed and the residue 
10 was dissolved in DCM (150 mL) and washed with saturated NaHC03 

solution (2X100 mL), and brine (2X100 mL). The organic layer was dried 
over MgS04, filtered and concentrated. Flash chromatographic 
purification (silica, 1.5% NH4OH solution, 13.5% methanol/DCM) 

afforded 778.4 mg of pure product. 
15 lH NMR (CDCI3, 400 MHz) d 4.61 (br s, 1H), 2.97 (m, 2H), 2.45 (m, 2H), 

2.43 (s, 3H), 2.13 (br s, 2H), 1.78 (m, 4H), 1.49 (m, 1H), 1.43 (s, 9H), 1.27 

(m, 1H), 0.88 (m, 2H), 0.59 (q, J=16 Hz, 1H). 

INTERMEDIATE 5 

20 

H 

r N v 

L^Js^NHBOC 

In a similar fashion as described for the preparation of 
intermediate 4, the aldehyde used in that synthesis (intermediate 4, Step 
B, 124 mg, 0.516 mmol) was Combined with cyclopropylamihe (88.0 mg, 
25 1.55 mmol) and acetic acid (dropwise addition until pH = 7) in methanol 
(5 mL). Then NaCNBH3 (52 mg, 0.83 mmol) was added and the mixture 

was permitted to stir overnight at rt. The reaction mixture was then 
concentrated, diluted with DCM (25 mL) and washed with saturated 
NaHC03 solution (2X10 mL), and brine (2X10 mL). The organic layer 
30 was dried over MgS04, filtered and concentrated to afford the desired 2° 
amine as an oil (127.5 mg, 88%). 
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(of 

ESI-MS calc. for C16H30N2O2: 282; Found: 283 (M+H). 

INTERMEDIATES 6-12 

5 "intermediates 6 through 12 (shown in the below table) were 

prepared in the same fashion as described for either Intermediate 4 or 



Intermediate 5. 



Intermed. j 


Structure 


ESI-MS 


Intermed. 


I Structure 


j ESI-MS 


6 
7 


H ! 

H 


calc. for 
i C19H36N20 
4: 
356 
Found:357 
(M+H) 
calc. for 
I C16H32N20 
1 2: 
284 


10 
11 


• H 

f I kill ft ^% 

1 ^^s^NHBOC 
H 

i 0^ nhboc 


calc. for 
C16H29N20 
2- 

F3: 338 
Found:339 
(M+H) 


8 




i Found:285 
(M+H) 
calc. for 
1 C17H34N20 
2: 
298 




H 

\J> 1 














9 


H 


! Found:299 
(M+H) 
calc. for 
1 C18H36N20 
! 2: 
312 
! Found:313 
(M+H) 










k^^A^NHBOC 









' INTERMEDIATE 13 



NMeBOC 
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Step A: 




NMeBOC 



5 (3B)-Azidomethyl-(lS)-BOC-aminomethylcyclohexane (275 

mg, 1.03 mmol), prepared as described above, was dissolved in THF (5 
mL), cooled to 0°C and treated with 0.5 M KHMDS in toluene (4.1 mL, 2.1 
mmol) dropwise over 3 min. After an additional 15 min, methyl iodide 
(128 mL, 2.05 mmol) was added and the reaction mixture was permitted 

10 to warm to rt and stir for 1.3 h. The reaction mixture was then diluted 
with ethyl acetate (50 mL) and washed with IN HC1 (40 mL), saturated 
NaHC03 solution (40 mL) and brine (40 mL). The organic layer was 
dried over MgS04, filtered and concentrated to afford 295 mg of product 
as an oil. 

15 *H NMR (CDC13, 400 MHz) d 3.12 (m, 2H), 3.03 (m, 2H), 2.82 (br s, 3H), 
1.82-1.50 (m, 6H), 1.42 (s, 9H), 1.22 (m, 1H), 0.83 (m, 2H), 0.62 (br q, J=12 
Hz, 1H). 

StepB: 

20 




NMeBOC 



The product from the previous step (291 mg, 1.03 mmol) was 
combined with 10% Pd/C (60 mg) in methanol (10 mL) and stirred under 
H2 (g), introduced via balloon^jovernight. The reaction mixture was 

25 then filtered through celite and the filtercake was washed with 

additional methanol (30 mL). The combined filtrates were concentrated 
to afford 256.6 mg of crude product. 
ESI-MS calc. for C14H28N202: 256; Found: 257 (M+H). 
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20 



Step A: 



INTERMEDIATE 14 
H 2 N. 



Y 



NCbz 



6 



s ^NHBOC 



Intermediate 12 (106 nig, 0.374 mmol), prepared as 
described above, was combined with DIEA (91 mL, 0.52 mmol) in DCM (5 
mL) and the resulting solution was cooled to 0°C and treated with Cbz-Cl 

10 (61 mL, 0.43 mmol) dropwise. The reaction mixture was warmed to rt 
and stirred for 2h. To hydrolyze the remaining Cbz-Cl, water (5 mL) and 
DMAP (-10 mg) were added and the mixture was stirred for an 
additional 0.5 h. The reaction mixture was then diluted with DCM (40 
mL) and washed with 1 N HC1 (40 mL), saturated NaHC03 solution (40 

15 mL) and brine (40 mL). The organic layer was dried over MgS04, 
filtered and concentrated to afford 142.3 mg of product. 



Step B: 

H 2 N 



Ay 



The product of the previous reaction (142 mg, 6.341 mmol) 
was dissolved in ethyl acetate (10 mL) and HC1 (g) was bubbled through 
the resulting solution for 3-4 min. The solvent was removed to give 117.5 
mg of product. 

25 lH NMR (CD3OD, 300 MHz) d 7.37 (m, 5H), 5.12 (s, 2H), 3.17 (d, J=7.5 Hz, 
2H), 2.75 (d, J=6.6 Hz, 2H), 2.60 (m, 1H), 1.90-L55 (m, 7H), 1.29 (m, 2H), 
0.92 (m, 2H), 0.78 (m, 1H), 0.63 (m, 2H). 
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INTERMEDIATE 15 
N-(4"tertbutoxvcarbonylaniino)cyclohexvlmethvI amine 



HoN 




NHBoc 

5 

Step 1: N-(trans-4-Carboxycyclohexvlmethvl)phthalimide 

N-carboethoxyphthalimide (21.9 g, 0.10 mol), trans-^ 
(aminomethyl)cyclohexane carboxylie acid (15.7 g, 0.10 mol) and 
triethylamine (14 mL) were stirred in 100 mL THF and the mixture 
10 refluxed 18 hours. The nearly clear solution was poured into 400 ml 
water containing 10 mL glac. HOAc with rapid stirring and the 
precipitated product collected by suction and dried in a vacuum oven at 
80°C, mp 190-192°. 

15 Step 2: N-(tra7is-4-Isocyanato-cyclohexylmethvl)phthalimide 

The product from the previous step was stirred in 200 ml 
CCI4 containing 10 mL SOCI2 and the mixture refluxed under a drying 

tube until the solution remained clear on cooling and gas evolution 
ceased. The mixture was concentrated in vacuo to 100 ml and treated 
20 with 14.0 mL trimethylsilyl azide at reflux for 18 hours. The resulting 
solution was concentrated to give the crude title isocyanate. 

Step 3: N-f4-tertbutoxvcarbonvIamino)cvclohexvlmethyl phthalimide 

The crude product from example 1, step 2 was treated with 
25 a solution of lithium tert butoxide in THF for 2 hours at room 

temperature to give a dark solution which was diluted with aqueous 
acetic acid and ice to precipitate the crude product which is 
recrystallized from 1-chlorobutane to give beige needles of the title 
urethane, mp. 163-165°. 
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Step 4: N-(4-tertbutoxycarbonylamino)cvclohexylmethvl amine 

The above urethane phthalimide was treated with 1 
equivalent anhydrous hydrazine in isopropanol for 18 hours at room 
temperaturiTollowed by 4 hours reflux. The mixture was concentrated, 
5 diluted with cold aqueous acetic acid and filtered to remove 

phthalazinedione. The aqueous layer was basified with NaOH followed 
by extraction with ethyl acetate, drying, and evaporation to afford the 
desired product Intermediate 1 as a solid. 

10 INTERMEDIATE 16 ) 

Some of the instant compounds can be prepared employing 
solid phase methodology, the general procedure for which is described 
below: 

Preparation of resin-bound diamine or ammft-alcohol: 
15 Transferred 1.8 g of Rapp Tentagel HMPB resin (0.20 

mmol/g, see Figure 1) to a fritted tube and washed with 30 mL of 1:1 
THF/CH2CI2. Added 9 mL of a 0 r 75M solution of DIEA in THF/CH2CI2. 

Added 9 mL of a 0.75M solution of p-nitrophenylchloroformate in 
THF/CH2CI2. Agitated for 6 hours. Drained the tube and washed the 
20 resin with 2x30 mL of THF/CH2CI2. Added 18 mL of a 0.25M DMF 

solution of a 1:1 mixture of diamine or amino-alcohol (see Table 1) and 

DIEA and agitated for 16 hours. Drained the tube and washed the resin 

with 4x20 mL of DMF. 'J 



Figure l.Rapp Tentagel HMPB Resin 

O 




Transferred 25 mg of diamine or amino-alcohol loaded 
resin (see Figure 2 and Table 1) into a fritted tube. Washed the resin with 
2x1.5 mL of DMF. Added 250 \iL of a 0.52M solution of Fmoc-(RS,SR)-b- 
30 methyltryptophan in DMF. Added 250 ^iL of a 0.52M solution of DIC/3% 
DMAP in DMF. Agitated the reaction vessel for 3 hours. Drained the 
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tube and washed the resin with 2x1.5 mL of DMF and repeated the 
acylation. Drained the tube and washed the resin with 3xl.5mL of DMF. 
Added 500 \ih of 20% piperidine in DMF and agitated for 30 minutes. 
Drained and^washed the resin with 2x1.5 mL each of DMF and 1:1 
5 THF/CH2CI2. Added 250 \lL of a 0.5M solution of DIEA in THF/CH2CI2. 
Added 250 jiL of a 0.5M solution of p-rritrophenylchloroformate in 
THF/CH2CI2. Agitated for 30 minutes. Drained the tube and washed the 
resin with 2x1.5 mL of THF/CH2CI2. Added 500 |iL of a 0.25M solution of 
1:1 4»(2-keto-l-benzimidiazolinyl)piperidine/DIEA in DMF and agitated 

10 for 20 minutes. Drained the tube, and washed the resin with 3x1.5 mL 
each of DMF, THF/CH2CI2, THF, CH2CI2, isopropanol, CH2CI2, and 
glacial acetic acid. Added 1 mL of glacial acetic acid under nitrogen, and 
heated to 40 °C for 21.5 hours to release the compound from the resin. 
Drained the tube, collecting the solution. Lyophilized this solution to 

15 afford the product. Mass Spectroscopy confirms the presence of the 
desired product (See Table II below). 



Figure 2. 



O 




N 
H 



,OMe 



Polystyrene 




Diamine or 
1 Amino-alcohol 
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EXAMPLE 1 



5 Step A: 




Intermediate 3 prepared as described above (100 mg, 0.226 mmol) was 
dissolved in DCM (10 mL) and treated with disuccidimidyl carbonate 

10 (DSC, 58.0 mg, 0.237 mmol) and DIEA (0.250 mL, 1.35 mmol). After 
about 40 min. 4-(fluoro-2-keto-l-benzimidazolinyl)-piperidine 
hydrochloride (64 mg, 0.27 mmol) was added and the resulting mixture 
was allowed to stir at rt overnight. The reaction mixture was then 
diluted with DCM (40 mL) and washed with 1 N HC1 (2X30 mL), 

15 saturated NaHC03 solution (30 mL) and brine (30 mL), dried over 

MgS04, filtered and concentrated. The crude product was purified by 

MPLC (silica, 5% methanol/ethyl acetate) to afford 110 mg of pure 
product. 
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10 



15 



StepB: 



H 



HN 




The product from the previous step (109 mg, 0.155 mmol) was dissolved 
in ethyl acetate (15 mL) and HC1 gas was bubbled through the solution 
for 2 min. The reaction mixture was concentrated to give the product as 
its HC1 salt. 

ESI-MS cak; for C33H42N703F: 603; Found 604 (M+H). 

EXAMPLE 2 



cert 




H HN 




Step A: 



am 




H HN 




NHBOC 
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Carboxylic acid 1 (82.1 mg, 0.178 mmol), prepared as described above, 
was combined with (3f2)-aminomethyl-(LS)-BOC- 
aminomethylcyclohexane (2a above, 43.1 mg, 0.178 mmol), and HOBt 
(34.5 mg, (£267 mmol) in DCM (5 mL). The mixture was cooled to 0°C 
5 and EDC (51.2 mg, 0.267 mmol) was added. The reaction mixture was 
allowed to warm to rt and stir for 2.5 h. Dilution with DCM (40 mL) was 
followed by washing with 1 N HC1 (20 mL), saturated NaHC03 solution 
(20 mL) and brine (20 mL). The organic phase was dried over MgS04, 
filtered and concentrated to yield an oil which was purified by MPLC 
10 (silica, 5% methanol/ethyl acetate) to afford a white solid (105.0 mg, 
86%). 

StepB: 



15 




The intermediate prepared in the previous step (90 mg, 0.13 mmol) was 
dissolved in DCM (5 mL) and treated with TFA (5 mL). After 0.5 h at rt 
the reaction mixture was concentrated and acetic acid (5 mL) was 
20 added. The solution was subjected to lyophilization to give the product as 
a pink/white solid (acetic acid salt). 

lH NMR (CD3OD, 400 MHz) d 7.67 (d, J=8 Hz, 1H), 7.59 (t, J=6.4 Hz, 1H), 
7.32 (d, J=8 Hz, 1H), 7.16 (m, 2H), 7.11-6.99 (m, 4H), 4.52 (d, J=9.2 Hz, 1H), 
4.47 (m, 1H), 4.22 (m, 2H), 3.56 (m, 1H), 2.98 (m, 3H), 2.69 (m, 1H), 2.51 
25 (m, 2H), 2.45-2.24 (m, 2H), 1.99 (s, 2H), 1.79 (m, 2H), 1.66 (m, 2H), 4.53 (d, 
J=9.5 Hz, 3H), 1.42-1.25 (m, 3H), 1.11 (m, 2H), 0.68 (dq, J=12, 3.2 Hz, 1H), 
0.51 (dq, J=12, 3.2 Hz, 1H), 0.19 (q, J=12 Hz, 1H). 
ESI-MS calc. for C33H43N703: 585; Found: 586 (M+H). 
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EXAMPLE 3 



5 Step A: 




Carboxylic acid 1 (77.2 mg, 0.167 mmol), prepared as described above, 
was combined with (3B)-aminomethyl-(lS)-BOC-N-methyl- 

10 aminomethylcyclbhexane (33 mg, 0.13 mmol), prepared as described 
above, and HOBt (31 mg, 0.23 mmol) in DCM (5 mL). The mixture was 
cooled to 0°C and EDC (46 mg, 0.23 mmol) was added. The reaction 
mixture was allowed to warm to rt and stir overnight. Dilution with 
DCM (40 mL) was followed bywashing with 1 N HC1 (20 mL), saturated 

15 NaHC03 solution (20 mL) and brine (20 mL). The organic phase was 
dried over MgS04, filtered and concentrated to yield an oil which was 
purified by MPLC (silica, 6.5% methanol/ethyl acetate) to afford a white 
solid (69.4 mg). 

ESI-MS calc. for C39H53N705: 699; Found: 700 (M+H). 



20 
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>7f 

Step B: 




5 The intermediate from the previous step (69 mg, 0.099 mmol) was 
dissolved in 5:1 ethyl acetate/DCM (10 mL) and HC1 (g) was bubbled 
through the resulting solution for 3-4 min. The reaction mixture was 
concentrated. The crude product was purified by flash chromatography 
(silica, 1.2% cone. NH4OH, 10.8% methanol/DCM to 1.5% conc- NH40H, 

10 10.8% methanol/DCM, gradient). The resulting pure free base was 
converted to its HC1 salt by adding 1 equivalent concentrated HC1 to a 
methanolic solution of the free base and concentrating. 
ESI-MS calc. for C34H45N703: 599; Found: 600 (M+H). 

15 EXAMPLE 4 

) 
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79 

Step A: 




5 Secondary amine intermediate 5 (127 mg, 0.450 mmol), prepared as 
described above was combined with carboxylic acid intermediate 1 (228 
mg, 0.495 mmol), PyBroP (241 mg, 0.518 mmol) and DIEA (235 mL, 1.35 
mmol) in DCM (10 mL). The resulting mixture was stirred at rt 
overnight. The mixture was then diluted with DCM (80 mL) and washed 
10 with 1 N HC1 (2X75 mL), saturated NaHC03 solution (75 mL) and brine 
(75 mL). The organic layer was dried over MgS04, filtered and 
concentrated. The crude product was purified by MPLC (silica, 5% 
methanol/ethyl acetate), giving 178 mg of the product as a white solid. 

15 Step B: 




The product of the previous reaction (169.9 mg, 0.234 mmol) was 
20 dissolved in ethyl acetate (10 mL) and HC1 (g) was bubbled through the 
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resulting solution for 3-4 min. The solvent was evaporated to give 161.9 
mg of product as a white solid. 

ESI-MS calc. for C36H47N703: 625; Found: 626 (M+H). 
5 EXAMPLE 5 



Step A: 



10 




Intermediate amine 14 (117 mg, 0.332 mmol) was combined with 
intermediate carboxylic acid H168 mg, 0.365 mmol), HOBt, (81 mg, 0.60 
mmol), DIEA (104 mL, 0.598 mmol) and EDC (115 mg, 0.598 mmol) in 
DCM (5 mL) and stirred overnight at rt. The reaction mixture was then 
15 diluted with DCM (50 mL) and washed with 1 N HC1 (40 mL), saturated 
NaHC03 solution (40 mL) and brine (40 mL). The organic layer was 
dried over MgS04, filtered and concentrated. The crude product was 
purified by MPLC (silica, 7.5% methanol/ethyl acetate) to afFordl95.4 mg 
of product. 
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«7 

StepB: 




The product of the previous reaction (165 mg, 0.207 mmol) was combined 
5 with 20% Pd(OH)2/C (30 mg) and ethanol (10 mL) and stirred under H2 

(g) for 3.5 h. The reaction mixture was filtered through celite and 
concentrated. The crude product was purified by flash chromatography 
(silica, 1% cone NH4OH, 9% methanol/DCM) to give the pure product, 

which was converted to its HC1 salt by addition of concentrated HC1 
10 solution (9mL) to a methanolic (5 mL) solution of the free base, then 
removal of thge solvent under reduced pressure. 
ESI-MS calc. for C36H47N703: 625; Found: 626 (M+H). 

EXAMPLE 6 

15 




20 



The primary amine product from example 2 above (145 mg, 
0.233 mmol) was combined with 37% aqueous formaldehyde (95 mg, 1.2 
mmol) and NaOAc (95.6 mg, 1.17 mmol) in methanol (5 mL). After 15 
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minutes NaCNBH3 (24 mg, 0.37 mmol) was added and the reaction 
mixture was stirred at rt overnight. The reaction mixture was 
concentrated and the residue was purified by flash chromatography 
(silica, 1.59S~conc NH4OH, 13.5% methanol/DCM), giving, after adding 

5 concentrated HC1 solution (19 mL) and concentrating again, 112.9 mg of 
the HC1 salt. 

ESI-MS calc. for C35H47N703: 613; Found 614 (M+H). 

The examples listed in Table I below were prepared using 
10 the same protocols as for the examples (1-6) listed above. ) 

TABLE I 

O - X 

9 H *H r 
H diamine 



Exampl 
e 


X 


Y 


diamine 


MF 

ESI-MS (M+H) 


7 


H 


H 


K^x* trans 


C33H43N7O3 
586 


8 


H 


H 




C33H43N7O3 
586 

s 










9 


H 


H 


HN/ 0 

.~ezZL...~ ..... 


C33H43N703 

586 


10 


H 


H 




C38H53N7O3 
656 


11 


H 


H 


/-BuCXJ l^J 
O 


C39H53N7O5 
700 



....) 
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12 


H 


H 


y 


C37H51N7O3 
642 


13 




H 




C36H49N7Q3 
628 


14 


H 


H 




C36H46N7O3F3 
682 


15 


H 


H 


HN j rr NMeH 


C34H45N7O3 
600 


16 


H 


H 


A 


C36H47N703 
626 


17 


H 


H 


HN'^|^J^N'^ CF3 


C36H46N703F3 
682 


18 


H 


H 




C37H49N705 
672 


19 


H 


H 


n im jj 1M112 


C33H37N703 
580 


20 


H 


H 




C37H45N703 
636 


21 


H 


H 




C40H43N7O3 

D/U 


22 


H 


H 




C39H43N803 


23 


H 


H 




C35H41N703 
608 


24 


H 


H 


CH 3 

HN'^j^jj /X NH 2 


C34H39N703 
594 



25 H H /—\ C32H41N703 

/— < >-NH 2 572 
HN > — ' 
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26 


H 


H 




C33H43N703 
586 


27 


H 


H 


^,rO" NH2 


C36H49N703 
628 


28 


H 


H 


f-\ Y'NMe 2 

LI Kl \ / 


C34H44N703 
599 


29 


H 


H 


HN N — ' N — 


C34H44N703 
599 


30 


H 


H 


Me02Q 4/ — v 
HN N — ' 


C34H43N705 
630 


31 


H 


H 


HN N — ' 


C34H43N703 
598 


32 


H 


H 


HN^"\^NH 2 

» * 




33 


H 


CI 


HN-^V^j^NHz 


C33H42C1N703 
621 


34 


ethyl 


H 


HN"^^j^NH 2 


C35H47N703 
614 


35 


H 


F 


HN^j^j^N^ 


C33H36FN703 
598 


._ 


ethyl 


. ™- 


— ^^p^ NHz ~™ 


"C35H4im03 
608 



37 



H 



H 



HN^j^j^NH 2 



38 



H 



H 




NH 2 



39 



H 



H 




NH, 



The compounds shown in Table II, containing a variety of 
representative diamine units appended to the Trp, were prepared 
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according to the above established procedures as exemplified in 
Examples 1 & 2 in conjunction with Intermediate 17 and for preparing 
the various^ required intermediates. 

TABLE II 

.a 



Example 
40 

41 

42 

43 
44 
45 



H 



CH 3 





diamine 
diamine 



HN 



HN 





NH 2 



NH 2 



^^NH 2 



HN 

Me0 2 Q, 

HN 
Me0 2 C, 

HN 






NH 2 
NH 2 
NH 2 



MF 

ESI-MS (M+H) 
C33H43N703 
586 

G33H43N703 
586 

C35H47N703 
614 



C32H41N703 
572 

C35H45N705 
644 

C35H45N705 
644 



10 



15 



Biological Assays 

The ability of compounds of the present invention to act as 
somatostatin agonist can be determined by the following in vitro assays, 
which is disclosed in Rens-Domiano, et al., Pharmacological Properties 
of Two Cloned Somatostatin Receptors, Mol. Pharm., 42:28-34 (1992) and 
incorporated herein. 

Receptor Expression Constructs - 
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Mammalian expression vectors containing full length 
coding sequences for hSSTRl-5 were constructed as follows: Fragments 
of genomicJDNA carrying the various human somatostatin receptors 
were inser£§d into the multiple cloning site of pcDNA3 (Invitrogen). The 
5 fragments used were a 1.5-kb Pstl-XmnI fragment for hSSTRl, 1.7-kb 
BamHI-Hindlll fragment for hSSTR2, 2.0-kb Ncol-Hindlll fragment 
for hSSTR3, a L4-kb Nhel-Ndel fragment for hSSTR4, and a 3.2-kb Xhol- 
EcoBl fragment for hSSTR5. 

10 Transfection - 

CHO-K1 cells were obtained from American Type Culture 
Collection (ATCC) and grown in alpha-MEM containing 10% fetal calf 
serum. Cells were stably transfected with DNA for all 5 hSSTRs using 
lipofectamine. Neomycin resistant clones were selected and maintained 

15 in medium containing G41S (400 jig ml). 

Receptor binding assay. .:; 

Cells were harvested 72 hr after transfection to 50 mM Tris- 
HC1, pH 7,8, containing 1 mM EGTA, 5 mM MgCl2, 10 ^g/ml leupeptin, 

20 10 iig/ml pepstatin, 200 jig/ml bacitracin, and 0.5 jig/ml aprotinin (buffer 
1) and were centrifuged at 24,000 x g for 7 min at 4°. The pellet was 
homogenized in buffer 1 using a Brinkman Polytron (setting 2.5, 30 sec). 
The homogenate was then centrifuged at 48,000 \ig for 20 min at 4°C. 
The pellet was homogenized in buffer 1 and the membranes were used 

25 in the radioligand binding assay. Cell membranes (approximately 10 \ig 
of protein) were incubated with 125i.']^ll_ soma tostatin (0.2 iiM; specific 
activity, 2000 Ci/mmol; NEN^Jn the presence or absence of competing 
peptides, in a final volume of 200 jd, for 30 min at 25°. Nonspecific 
binding was defined as the radioactivity remaining bound in the 

30 presence of 100 nM somatastatin. The binding reaction was terminated 
by the addition of ice-cold 50 nM Tris-HCl buffer, pH 7.8, and rapid 
filtration with 12 ml of ice-cold Tris HC1 buffer, and the bound 
radioactivity was counted in a gamma scintillation spectrophotometer 
(80% efficiency). Data from radioligand binding studies were used to 

35 generate inhibition curves. IC50 values were obtained from curve-fitting 
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performed with the mathematical modeling program FITCOMP, 
available through the National Institutes of Health-sponsored PROPHET 
System. 

5 Inhibition of forskolin-stimulated cAMP accumulation. 

Cells used for cAMP accumulation studies were 
subcultured in 12-well culture plates. COS-7 cells were transfected 72 hr 
before the experiments. Culture medium was removed from the wells 
and replaced with 500 pi of fresh medium containing 0.5 mM 

10 isobutylmethylxanthine. Cells were incubated for 20 min at 37°- 

Medium was then removed and replaced with fresh medium containing 
0.5 mM isobutylmethylxanthine, with or without 10 jiM forskolin and 
various concentrations of test compound. Cells were incubated for 30 
min at 37°. Medium was then removed, and cells were sonicated in the 

15 wells in 500 (iL of 1 N HC1 and frozen for subsequent determination of 
cAMP content by radioimmunassay. Samples were thawed and diluted 
in cAMP radioimmunassay buffer before analysis of cAMP content 
using the commercially available assay kit from NEW/DuPont 
(Wilmington, DE). 

20 Inhibition of growth hormone release. 

Functional activity of the various compounds was evaluated 
by quantitating release of growth hormone secretion from primary 
cultures of rat anterior pituitary cells. Cells were isolated from rat 
pituitaries by enzymatic digestion with 0.2% collagenase and 0.2% 

25 hyaluronidase in Hank's balanced salt solution. The cells were 

suspended in culture medium and adjusted to a concentration of 1.5 x 
10^ cells per milliliter, and 1.0 ml of this suspension was placed in each 
well of a 24-well tray. Cells were maintained in a humidified 5% C02- 

95% air atmosphere at 37°C for 3 to 4 days. The culture medium 
30 consisted of Dulbecco's modified Eagle's medium containing 0.37% 

NaHC03, 10% horse serum, 2.5% fetal bovine serum, 1% nonessential 

amino acids, 1% glutamine, 1% nystatin, and 0.1% gentamycin. Before 
testing compounds for their capacity to inhibit GH release, cells were 
washed twice 1.5 hours before and once more immediately before the 
35 start of the experiment with the above culture medium containing 25 
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mM Hepes (pH 7.4). The compounds of the insant invention were tested 
in quadruplicate by adding them in 1 ml of fresh medium to each well 
and incubating them at 37°C for 15 min. After incubation, the medium 
was removlfr and centrifuged at 200C£ for 15 min to remove any cellular 
5 material. The supernatant fluid was removed and assayed for GH by 
radioimmunoassay. 

The compounds of this invention were found to inhibit the 
binding of somatostatin to its receptor at an IC50 of about 30 pM to about 
3 fiM. 
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WHAT IS CLAIMED IS: 

1. A compound represented by formula I: 




R| 1a 

R 1 — C~Z 1_ E— B — G< X 

c=o 
z 2 

R 1c l ) Q-R 8 
W k 



5 or a pharmaceutically acceptable salt or hydrate thereof, wherein 

Rl is selected from the group consisting of: Ci-ioalkyl, aryl, 
aryl(Ci-6alkyl)- , C3-7cycloalkyl(Ci-6alkyl)-, Ci-5alkyl-K-(Ci-C5 alkyl)-, 
aryl(Co-5 alkyl)-K-(Ci-5alkyl)-, and C3-7cycloalkyl(Co-5alkyl)-K-(C i- 
10 5alkyl)-, 

wherein K is -0-, -S(0) m -, -N(R2)C(0)-, -C(0)N(R2)-, -CR2=CR2- 
or-CsC-, 

the alkyl portions of which are optionally substituted with by 1 to 5 
halogen groups, S(0) m R 2 a l to 3 of OR 2 a groups or C(0)OR 2 a, 

15 

and wherein aryl is selected from the group consisting of: phenyl, 
naphthyl, biphenyl, quinolinyl, ispquinolinyl, indolyl, azaindolyl, 
pyridyl, benzothienyl, benzofuranyl, thiazolyl and benzimidazolyl, 

said aryl groups being unsubstituted or substituted with 1 to 3 Ci-6 
20 alkyl or halo groups, 1 to 2 -OR2 groups, methylenedioxy, -S(0) m R2, 1 to 
2 -CF3 groups, -0CF 3 ,-N0 2 ,-N(R2)C(0)(R2),-C(0)0R2,-C(0)N(R2) 2 , 
lH-tetrazol-5-yl, -S02N(R2)(R2), -N(R 2 )S02 phenyl, or -N(R2)S02R 2 ; 



R2 is selected from the group consisting of: H, Ci-8alkyl, 
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-(CH2)t-aryl and C3-7cycloalkyl, and where two R2 groups are present, 
they optionally are joined to form a C3-C8 ring, optionally interrupted by 
O, S or NR?a, i n which R 3a is H or Ci-6alkyl optionally substituted by 

OH; *~ 

5 

t is an integer from 0 to 3; 

and when R 2 is other than H, R2 is optionally substituted with 1 to 
5 halogen groups, S(0) m R 2a , 1 to 3 of OR2a groups or C(0)OR 2a , 

10 

R2a is H or C1-3 alkyl optionally substituted by OH; 
m is 0, 1 or 2; 

15 " 

Rla is H or Ci-3alkyl; 

lX is selected from the group consisting of -O-, -CH2- and -NR2a ; 

20 E is selected from the group consisting of -SO2-, -C(O)-, -CO(C(R 2 )2) n «, 
-C(=N-CN)-, -C(=N-N02)- and -C(=N-S02N(R 2 ) 2 )-; 

n is an integer from 0 to 3; 



25 B is selected from the group consisting of: 
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9/ 




where attachment points are indicated by lines (0 q is 0, 1, 2 or 3, 
said group being optionally substituted by Ci-6alkyl, and the R2 and 
5 (CH2)q groups are optionally substituted as described above; 

Y represents an aromatic or non-aromatic 5-6 membered ring 
structure wherein: 

10 G isN, CHorC; 

Y is -C(O)-, -S02-, -C(ORll)=, -C(SRll)=, -C(NRH)=, =N-, -N(RH)-, 
=NG(0)-or-C(R 11 )2-; 

15 and . 

X is -N(Rll)-, =N-, =N-C(Rll)2-, -N(R 11 )C(RH)2-, -0-, -0-C(RH)2-, -S-, 
-S-CCRi^-orOTl^; 



20 Rll is H,,Ci-8alkyl, CF3, CH2CF3, -(CH 2 ) p OR2, -(CH2)pN(R2) 2 , 

-(CH2) p N(R2)C(0)N(R2) 2 , -(CH2)pN(R2)C(0)R2, -(CH2)2-heteroaryl, 
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7& 

-(CH2)pN(R2)S02Ci-4alkyl, -(CH2)pC(0)N(R2) 2 or -(CH2)pC(0)OR2, 
wherein heteroaryl is selected from tetrazolyl, oxadiazolyl, imidazolyl 
and triazolyl, said heteroaryl heing optionally substituted with R2, OR2, 
CF3 or N(R^)2 and where p is 0-3; 

5 

£)• 

N — ' is a 5-10 membered fused aryl or heteroaryl group having 1-4 
heteroatoms selected from O, S and N, or a 5-10 membered cycloalkyl or 
heterocycloalkyl group having 1-3 heteroatoms selected from O, S and N, 
said aryl, heteroaryl; cycloalkyl or heterocycloalkyl group being 
10 optionally substituted with 1-3 Ci-6alkyl or halo groups, -OR2, N(R 2 )2, 
methylenedioxy, -S(0) m R2, -CF3, -OCF3, -N0 2 , -N(R2)C(0)(R2), 
-C(0)OR2, -C(0)N(R2)2, lH-tetrazol-5-yl, -S02N(R2)2, -N(R2)S02 phenyl, 
-N(R2)C(0)N(R2) 2 or-N(R2)S02R 2 ; 

15 Z 2 is selected from the group consisting of -0-, -CH 2 -,-CHR 2 t>- and 
-NR2b., 

wherein R2b is selected from the group consisting of: H, 
Ci-8alkyl, -(CH2)t-aryl, -(CH2) n C02R 2 , -(CH2) n CON(R2) 2 and 
-(CH2) n OR 2 > and when Z 2 is NR 2 b it can optionally be linked to R lc , Q or 
20 W to form a C5-8 ring, which is optionally interrupted by O, S(0) m or 
NR2a ; 

Rlc is selected from the group consisting of: H, -(CH2)qSR2, 
-(CH2)qOR2 and Ci-8alkyl; 

25 

W is selected from the group-consisting of: H, Ci-8alkyl, (*CH )t-aryl, 
-(CH 2 ) q C(0)OR2, -(CH 2 ) q OR2, -(CH 2 ) q OC(0)R2 -(CH2)qC(0)R2, 
-(CH2)qC(0)(CH2)taryl, -(CH 2 )qC(0)N(R2) 2 , -(CH2) q N(R2)C(0)R2, 
-(CH2)qN(R2)S02R 2 , -(CH 2 ) q N(R2)C(0)N(R2) 2 , -(CH2) q OC(0)N(R2) 2 , 
30 -(CH2)qN(R2)C(0)OR2, -(CH2)qN(R2)S02N(R2) 2 , -(CH2)qS(0) m R2 and 
-(CH2)t-heteroaryl, the heteroaryl portion of which is selected from: 

tetrazolyl, oxadiazolyl, thiadiazolyl, triazolyl and pyrazinyl, optionally 
substituted with R2 N(R2)2 or OR 2 , 



WO 98/44921 



PCT/US98/06465 



9S 

and when R2 is other than H, said R 2 , (CH2)q and the (CH2)t 
portions of W are optionally substituted with 1 to 2 Ci-4alkyl, OR 2a , 
C(0)OR 2 a_or 1-3 halo groups, and 

the aryl and heteroaryl portions of W being optionally substituted 
5 with 1 to 3 halo groups, -OR2, -CON(R2)2, -C(0)0R2 Ci-4alkyl, - 
S(0) m R2 y N(R2)2, CF3 or lH-tetrazol-5-yl; 

k is 0 or 1, such that when k is 0, Q is attached directly to Z2; 

10 Q represents a member selected from the group consisting of: 

— (CH 2 ) X — V-(CH 2 )— ; 

>7 

-' r - H -Jy 



— (CH 2 ) X — V — C- (CH2) y — ; 

R 7a 

R 7 R 7 



(CH 2 ) X -C— V-(CH 2 )y— , — (CH 2 ) x -V-(CH 2 ) y -C- 
R 7a R 7a 



and 

f 

C 
I 



C-(CH 2 ) x -V-(CH 2 ) y - 



R 7a 

15 where x and y are independently 0, 1, 2, 3, 4, 5, 6; 

V is an aromatic 6-12"membered mono- or tricyclic ring system or 
a non-aromatic 3-12 membered mono- or bicyclic ring system, optionally 
substituted with 1 to 2 R2 groups, 1 to 3 halo groups, -OR2, -CON(R2)2, 
20 -C(0)OR2, -Cj 4 alkyl, -S(0) m R2 } N(R2) 2 , CF3 or lH-tetrazol-5-yl; 

R* 7 and R^ a are independently CF3 or R2; 



R8 is selected from the group consisting of H, 
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— NB 4 R 5 , -C(=NR 9 )N(R«>) 2 and — 

> 

R4 and are independently selected from the group consisting 
of: R 2 , -C(=NR2) N (r2) 2> -C(=NCN)N(R2) 2j -C(=NC(0)R2)N(R2)2, 
5 C(=NS02R2)N(R2)2, -C(=NN02)NR2 > heteroaryl, -C(0)N(R2) 2j 

-C(=S)N(R 2 )2, -C(0)R 2 , 2,2,2-trifluoroethyl, 3,3,3-trifluoropropyl and 
-(CH2)t-cyclopropyl, or 

R4 and R5 are taken together and represent 

10 -(CH 2 )d-L a (CH2)e- 

wherein L a is -C(R2)2-, -0-, -S(0) m - or -N(R2)-, and d and e are 
independently 0 to 3 such that d plus e equals 2-6, 

and said heteroaryl and R2 other than H being optionally 
15 substituted with 1-3 Ci-6alkyl groups, 1-7 halo groups, N(R 2 )2, OR 2 , 
N(R2)C(0)R 2 , C(0)N(R2), OC(0)R2, S(0) m R 2 , CF3, OCF3, NO2, 
N(R2)C(0)(R2), N(R2)C(0)N(R2)2, C(0)OR2, C(0)N(R2)2, S02N(R2) 2> 
N(R2)S02R2 or methylenedioxy; 

20 and R9 and RlO are independently H or Ci-8alkyl or may be taken 

together and represent a ring, optionally substituted by 1-5 halo 
groups, OR2 or S(0) m R 2 . 

2. A compound in accordance with claim 1 wherein: 

25 Qis 

— (CH 2 );r-V-(CH 2 )— gi.. — (CH 2 )— V-(CH 2 ) r C— 

R 7a 

and x and y are independently 0, 1, 2, 3 or 4. 

3. A compound in accordance with claim 2 wherein Q is 

f 7 

— (CH 2 ) X — V-(CH 2 ) y — or — (CH 2 )— V-(CH 2 ) r C- 

30 R 7a 
and x and y are independently 0, 1, 2 or 3. 
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4. A compound in accordance with claim 2 wherein V 
represents an aromatic or non-aromatic 3-12 membered ring system 
selected frBm the group consisting of: cyclopropyl, cyclobutyl, 
5 cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, phenyl and naphthyl 
optionally substituted with 1 to 2 groups, 1 to 3 halo groups, -OR2. - 
CON(R2)2, 

-C(0)OR2, C1-C4 alkyl, -S(0) m R2 j N(R2) 2j CF3 or lH-tetrazol-5-yl. 
10 5. A compound in accordance with claim 1 wherein: 



B is selected from the group consisting of: 
R 2 




15 

where attachment points are indicated by lines ^ external to the rings 
and to the open ring which are optionally substituted by C1-C6 alkyl. 

6. A compound in accordance with claim 1 wherein: 

20 




7. A compound in accordance with claim 5 wherein B is 



25 




8. A compound in accordance with claim 1 wherein: 
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V represents a member selected from the group consisting ofrphenyl, 
cyclohexyl and cyclopentyl, which is optionally substituted with 1 to 3 
halo groups, -OR2 -CON(R2) 2j -C(0)OR2, C1-C4 alkyl, -S(0)mR2 

N(R2)2, CP^or lH-tetrazol-5-yl. 

5 

9. A compound in accordance with claim 1 wherein R8 
represents H or -NR4R5. 

10. A compound in accordance with claim 8 wherein R8 
10 represents H or -NR4R5, and R^ and R^ are independently selected from 

the group consisting of R2, 2,2,2-trifluoroethyl, 3,3,3-trifluoropropyl and 
(CH2)t-cyclopropyl . 



11. A compound in accordance with claim 1 wherein: 
15 Rl is selected from the group consisting of: 




CH 3 

CHo- ^ ^ XH- 
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rr 




and 



wherein the aryl portion is unsubstituted or substituted with: 1 to 3 of 
C1-C6 alkyl, 1 to 3 of halogen, 1 to 2 of -OR 2 , methylenedioxy, -S(0) m R 2 , 
1 to 2 of -CF3, -OCF3, nitro, -N(R 2 )C(0)(R 2 ), -C(0)OR 2 , -C(0)N(R 2 )(R 2 ), 
5 -lH-tetrazol-5-yl, -S02N(R 2 )(R 2 ), -N(R 2 )S02 phenyl, or -N(R 2 )S02R 2 . 

12. A compound in accordance with claim 1 wherein: 
R 2 is selected from: hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl and t-butyl. 

10 , ~"" 

13. A compound in accordance with claim 1 wherein: 

R 2b N 



R 8 

is selected from the group consisting of: 
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99 



5 




in which the phenyl or cycloalkyl group is optionally substituted with 1 to 
2 R2 groups, 1 to 3 halo groups, -OR 2 , -CON(R2)2, -C(0)OR 2 , C1-C4 alkyl, 
-S(0) m R2 ) N(R2) 2 ,orGF 3 . 

10 

14. A compound in accordance with claim 1 wherein: 
W is selected from the group consisting of: hydrogen, C1-C4 alkyl and 
(CH2)q0(O)OR2 and q is 0, 1 or 2. 

15. A compound in accordance with claim 1 wherein: 
E is selected from the group consisting of -CO-, -C(=N-CN)-, 

16. A compound in accordance with claim 1 wherein: 
20 




is selected from the group consisting of: 



15 

and -S02-. 
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5 and where the aromatic rings are optionally substituted with 1-3 groups 
of Cl-C6 alkyl, halogen, -OR 2 , N(R 2 )2, methylenedioxy, -S(0) m R 2 , -CF3, 
-OCF3, nitro, -N(R2)C(0)(R 2 ), -C(0)OR 2 , -C(0)N(R2)2, -lH-tetrazol-5-yl, - 
S02N(R2)2, -N(R2)S02 phenyl, N(R2)C(0)N(R2) or -N(R 2 )S02R 2 . 



17. A compound of structural formula I': 

■ ? 0 

R'-Ciz'-E-B-G^X 

9=0 
r" w 

Formula T 

15 or a pharmaceutical^ acceptable salt or hydrate thereof, 
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selected from the group consisting of: Ci-CiO alkyl, aryl, 
aryl (C1-C6 alkyl), (C3-C7 cycloalkyl)(Cl-C6 alkyl)-, (C1-C5 
alkyl).K-(Ci-C5 alkyl) v aryl(C 0 -C5 alkyl)-K-(Ci-C 5 alkyl)-, 
and (C3-C7 cycloalkyl)(Co-C5 alkyl)-K-(Ci-C5 alkyl)-, where 
Kis-O-, -S(0) m -, -N(R2)C(0)-, -C(0)N(R2)-, -CR2=CR2-, or - 

CjC-, where R 2 and alkyl may be further substituted by 1 to 5 
halogen, S(0) m R 2 a, 1 to 3 of OR 2a or C(0)OR 2a , and aryl is 

selected from: phenyl, naphthyl, biphenyl, quinolinyl, 
isoquinolinyl, indolyl, azaindole, pyridyl, benzothienyl, 
benzoftiranyl, thiazolyl, and benzimidazolyl, and where the 
aryl is unsubstituted or substituted with a substitutent 
selected from: 1 to 3 of G1-C6 alkyl, 1 to 3 of halogen, 1 to 2 of 
-OR 2 , methylenedioxy, -S(0) m R 2 , 1 to 2 of -CF3, -OCF3, 
nitro, -N(R2)C(0)(R 2 ), -C(0)OR2, -C(0)N(R2)(R2), -1H- 
tetrazol-5-yl, -S02N(R2)(R 2 ), -N(R2)S02 phenyl, or 
-N(R2)S02R2; 

selected from: hydrogen, C1-C8 alkyl, (CH2H aryl, and C3- 
G7 cycloalkyl, and where two C1-C6 alkyl groups are 
present on one atom, they optionally are joined to form a C3- 
Cs cyclic ring, optionally including oxygen, sulfur or NR^a^ 
where R^a i s hydrogen, or C1-C6 alkyl, optionally 
substituted by hydroxyl; Aryl is defined in the body of the 
case. 

selected from thlegroup consisting of hydrogen, and C1-C3 
alkyl; 

selected from the group consisting of hydrogen and C1-C3 
alkyl, said alkyl optionally substituted by hydroxyl; 

selected from hydrogen, C1-C8 alkyl, (CH2)t aryl, 
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-(CH 2 ) n C02R 2 , -(CH 2 ) n CON(R 2 ) 2 , -(CH 2 ) n OH, (CH 2 ) n CF3, 
(CH 2 )t heteroaryl or -(CH 2 )nOR 2 ; 

Rl c is selected from the group consisting of hydrogen, -(CH 2 )qSR 2 , 

5 -(CH 2 ) q OR 2 and Ci-Cs alkyl; 

Z* is selected from the group consisting of -0-, -CH2- and -NR 2a ; 

Z 2 is selected from the group consisting of -0-, -CH2-,-CHR 2d - 

10 and -NR 2d , when Z 2 is NR 2 ^ it can optionally be linked to 

Rlc } q and/or W to form a C5-8 cyclic ring, which can 
optionally be interrupted by oxygen, S(0)m or NR 2a ; 

W is selected from the group consisting of: hydrogen, C1-C8 

15 alkyl, (CH2)taryl,-(CH 2 ) q C(0)OR 2 -(CH2)qOR 2 

-(CH 2 ) q OC(0)R 2 -(CH 2 )qC(0)R2 -(CH 2 )qC(0)(CH 2 )taryl, - 
(CH 2 ) q C(0)N(R 2 ) 2 ,-(CH 2 ) q N(R 2 )C(0)R 2 , - 
(CH 2 ) q N(R 2 )S0 2 R 2 , -(CH 2 ) q N(R 2 )C(0)N(R 2 ) 2 , - 
(CH 2 ) q 0C(O)N(R 2 ) 2 , -(CH 2 )qN(R 2 )C(0)OR 2 , - 
20 (CH 2 )qN(R 2 )S0 2 N(R 2 ) 2 , -(CH 2 ) q S(0) m R 2 , and (CH 2 )t 

heteroaryl where the heteroaryl is preferably tetrazole, 
oxadiazole, thiadiazole, triazole or pyrazine, which is 
optionally substituted with R 2 , N(R 2 ) 2 and OR 2 , where R 2 , 
(CH 2 )q and (CH2)t are optionally substituted with 1 to 2 Ci- 
25 C4 alkyl, OR 2 , C(0)OR 2 1-3 halo and said aryl is optionally 

substituted with 1 to 3 halogen, -OR 2 , -CON(R 2 ) 2 , -C(0)OR 2 
C1-C4 alkyi r -S(0) m R 2 > N(R2) 2 ,CF3orlH-tetrazol-5- 

yi; 

30 Q is selected from the group consisting of: 



— (CH 2 )— V-(CH 2 )— ; — (CH 2 ) X — V—C-(CH 2 ) y — 

R 7a 



WO 98/44921 



PCT/US98/06465 



/03 

— (CH 2 ) X — C— V-(CH 2 ) y — and — (CH 2 ) x -V-(CH 2 ) y -C — 
R 7a R 7a 

where x and y are independently 0, 1, 2, 3, 4, 5, 6; 

5 V is a C3-8 nonaromatic cyclic or bicyclic ring or an aromatic 

such as benzene, napthalene; said aromatic or non 
aromatic ring can be optionally substituted with 1 to 2 R 2 , 1 
to 3 halogen, -OR 2 , -CON(R 2 )2, -C(0)OR 2 C1-C4 alkyl, - 
S(0) m R 2 , N(R 2 )2, CF3 or lH-tetrazol-5-yl; and in the case 
10 where diastereo- or regio- isomers are present, all are 

included; 

and R? a are independently trifluoromethyl or R 2 ; 

15 R8 is selected from the group consisting of 

R 4 Nr9 P 4 

™*\/ — C\ , A and ~~ht — R 4 

NR 10 I 

R 5 . £10 R 4 

R4 and R 5 are independently selected from the group consisting of R2, - 
C(=NR2)N(R2)2, -C(=NCN)N(R2) 2> -C^NCXO^N^te, 
20 C(=NS02R 2 )N(R2)2, -C(=NN02)NR 2 > heteroaryl, 

(CH2) n C0 2 R 2 -C(=0)N(R2)2, -C(=S)N(R2)2, -C(=0)R2, 2,2,2- 
trifluoroethyl, 3,3^3-trifluoropropyl, (CH2H cyclopropyl, or 
R4 and R& may be taken together to form -(CH2)d"La(CH2)e- 
where L a is -C(R 2 )2-, -0-, -S(0)m- or -N(R 2 )-, d and e are 

25 independently 1 to 3, said heteroaryl and R 2 optionally 

substituted with 1-3 groups of C 1-6 alkyl, 1-7 halo, N(R 2 ) 2 ,. 
OR2, N(R2)C(0)R2 C(0)N(R2), OC(0)R2, S(0) m R2, CF3, 
OCF3, N0 2 , N(R2)C(0)(R2), N(R2)C(0)N(R2)2, C(0)OR2, 
C(0)N(R2)2, S0 2 N(R2)2, N(R 2 )S02R 2 , or methylenedioxy; 
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10 



15 



20 



ft></ 

and the heteroaryl is pyridyl, imidazolyl, pyrimidinyl, 
thiazolyl or pyrazinyl; 

E is ^selected from the group consisting of -S02-, -CO(C(R2)2)n-, - 
C(=N-CN)-, -C(=N-N02)- and -C(=N-S02N(R2) 2 )-; 

& RlO are independently H, Ci-8 alkyl or may be taken together to 

form a C5-8 cyclic ring, which can optionally be substituted 
by 1-5 halogen, OR2 or S(G) m R2; 

B is selected from the group consisting of a noncyclic, 

heterocyclic or heterobicyclic ring selected from the group 
consisting of 



N 




R 2 R 2 



where attachment points are-indicated by lines (0 external to the rings 
and to the open ring which are optionally substituted by C1-C6 alkyl and 
where and (CH2)q are described above; 

G is N, CH or C=; 

Y is -C(O)-, -SO2-, -C(ORll)=, -C(SRll)=, -C(NRll)=, =N-, 

N(Rll)-, =NC(0)-, or -C(RU)2s 
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i OS 

X is -N(Rll)-, =N-, =N-C(Rll)2-, -N(RH)C(R 11 )2-, -D-, 

-0-C(R 11 )2-, -S-, -S-C(Rll)2- or C(RU)2; 

5 RHis H,Ci-C8alkyl,CF3,CH2CF3,-(CH2)pOR2 -(CH2)pN(R2) 2 , 

(CH2) p N(R2)C(0)N(R2) 2) -(CH2)pN(R 2 )C(0)R2, (CH2)2 
heteroaryl, (CH2)pN(R2)S02Ci-C4 alkyl, - 
(CH2) P C(0)N(R2)2, or -(CH2)pC(0)OR2 where heteroaryl is 

tetrazole, oxadiazole, imidazole or triazole which are 
10 optionally substituted with R 2 , OR 2 , CF3 or N(R 2 )2 and 

where p is 0-3; 

A is a fused aryl or heteroaryl group 1-4 atoms of which are 

heteroatoms of N, O and/or S; cycloalkyl; or heterocycloalkyl 

15 * group, 1-3 atoms of which are heteroatoms N, O and/or S, 

said aryl, heteroaryl, cycloalkyl or heterocycloalkyl group 
containing from 5 to 10 atoms and being optionally 
substituted with 1-3 groups of Cl-Cg alkyl, halogen, -OR2, 
N(R 2 )2, methylenedioxy, -S(0) m R 2 , -CF3, -OCF3, nitro, - 

20 N(R2)C(0)(R2), -C(0)OR2, -C(0)N(R2)2, -lH-tetrazol-5-yl, - 

S02N(R2)2, -N(R2)S02 phenyl, N(R2)C(0)N(R2) or - 
N(R2)S02R2, and in the case where regioisomers are 
present, all are included; 

25 k is an integer from 0 to 1, such that when k is 0, Q is attached directly to 
Z2; 

m is an integer from 0 to 2; 
30 n is an integer from 0 to 3; 

q is an integer from 0 to 3; and 



t is an integer from 0 to 3. 

35 
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18. A compound according to Claim 1 having a 
structural formula lb: 




5 Formula lb 

or a pharmaceutical^ acceptable salt or hydrate thereof, 
wherein: _ 

Rl is selected from the group consisting of: Cl-Cio alkyl, aryl, 

10 aryl (Ci-C 6 alkyl), (C3-C7 cycloalkyl)(Ci-C 6 alkyl)-, (C1-C5 

alkyl)-K-(Ci-C5 alkyl)-, aryl(Co-C 5 alkyl)-K-(Cl-C 5 alkyl)-, 
and (C3-C7 cycloalkyl)(Co-C5 alkyl)-K-(Ci-C5 alkyl)-, where 
K is -O-, -SCOW, -N(R2)C(0)-, -C(0)N(R2)-, ^CR2=CR2-, or - 

CjC-, where R2 and alkyl may be further substituted by 1 to 5 
15 halogen, S(0) m R2a j 1 to 3 of OR2a 0 r C(0)OR 2 a, and aryl is 

selected from: phenyl, naphthyl, biphenyl, quinolinyl, 
isoquinolinyl, indolyl, azaindole, pyridyl, benzothienyl, 
benzofuranyl, thiazolyl, and benzimidazolyl, and where the 
aryl is unsubstituted or substituted with a substitutent 
20 selected from: 1 te-3 of C1-C6 alkyl, , 1 to 3 of halogen, 1 to 2 of 

-OR 2 , methylenedioxy, -S(0) m R 2 , 1 to 2 of -CF3, -OCF3, 
nitro, -N(R2)C(0)(R2), -C(0)OR 2 , -C(0)N(R2)(R2), _1H- 
tetrazol-5-yl, -SC^N^)^), -N(R 2 )S02 phenyl, or 
-N(R2)S02R2j 



selected from: hydrogen, Ci-Cs alkyl, (CH2)t aryl, and C3- 
C7 cycloalkyl, and where two C1-C6 alkyl groups are 



I 
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present on one atom, they optionally are joined to form a C3- 
C8 cyclic ring, optionally including oxygen, sulfur or NR^ 3 , 
_where R^ a is hydrogen, or C1-C6 alkyl, optionally 
substituted by hydroxyl; 

5 

R 2a is selected from the group consisting of hydrogen and C1-C3 
alkyl, said alkyl optionally substituted by hydroxyl; 

Z 2 is selected from the group consisting of -0-, -CH2-,-CHR 2d - 

1 0 and -NR 2b , when Z 2 is NR 2b it can optionally be linked to 

R* c , Q and/or W to form a C5-8 cyclic ring, which can 
optionally be interrupted by oxygen, S(0) m or NR 2a ; 

R 2b is selected from hydrogen, C1-C8 alkyl, (CH2)t aryl, 

15" -(CH 2 )nC0 2 R 2 , -(CH 2 )nCON(R 2 )2, -(CH 2 )nOH, (CH 2 ) n CF 3 , 

(CH 2 )t heteroaryl or -(CH 2 )nOR 2 ; 

Rl c is selected from the group consisting of hydrogen, and Ci-Cs 

alkyl; 

20 

Wis selected from the group consisting of: hydrogen, Ci-Cs 

alkyl, (CH2) t aryl, -(CH 2 ) q C(0)OR 2 -(CH 2 ) q OR 2 , - 
(CH 2 ) q OC(0)R 2 , -(CH 2 )qC(0)R 2 -(CH 2 )qC(0)(CH 2 )taryl, - 
(CH 2 ) q C(0)N(R 2 ) 2 , -(CH 2 ) q N(R 2 )C(0)R 2 , - 

25 (CH 2 ) q N(R 2 )S0 2 R 2 , -(CH2) q N(R 2 )C(0)N(R2) 2 , - 

(CH 2 ) q OC(0)N(R 2 ) 2 , -(CH 2 )qN(R 2 )C(0)OR 2 , - 
(CH 2 )qN(R 2 )S0 2 N{R 2 ) 2 , -(CH 2 ) q S(0)mR 2 and,(CH 2 ) t 
heteroaryl where the heteroaryl is preferably tetrazole, 
oxadiazole, thiadiazole, triazole or pyrazine, which is 

30 optionally substituted with R 2 , N(R 2 ) 2 and OR 2 , where R 2 , 

(CH 2 ) q and (CH2)t are optionally substituted with 1 to 2 Ci- 
C4 alkyl, OR 2 , C(0)OR 2 , 1-3 halo and said aryl is optionally 
substituted with 1 to 3 halogen, -OR 2 , -CON(R 2 ) 2 , -C(0)OR 2 , 
C1-C4 alkyl, -S(0) m R 2 , N(R 2 ) 2 , CF3 or lH-tetrazol-5-yl; 
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Qis 



— (CH 2 )— V-(CH2)y- or — (CH 2 )r-\/-(CH 2 ) r C— 

R 7a 

5 

where x and y are independently 0, 1, 2, 3, 4; 

V is a C3-8 nonaromatic cyclic or bicyclic ring consisting of , 

cyclopropane, cyclobutane, cyclopentane, cyclohexane, 

10 cycloheptane, cyclooctane; or an aromatic such as benzene, 

napthalene; said aromatic or non aromatic ring can be 
optionally substituted with 1 to 2 R 2 , 1 to 3 halogen, -OR 2 , 
-CON(R 2 )2, -C(0)OR 2 , Cl -C4 alkyl, -S(0) m R 2 N(R 2 )2, 
CP3 or lH-^tetrazol-5-yl, or where Q and R8 can be lined to 

15 form a C3.8 cyclic ring; and in the case where diastereo- or 

regio- isomers are present, all are included; 

R 7 and R? a are independently trifluoromethyl or R 2 ; 

20 R8 is selected from the group consisting of 

,4 NR 9 R 4 



Y -^CK 10 and ^NT— R 4 

I NR 10 I 

R 5 . pio 



>4 



R4 and R5 are independently selected from the group consisting of R 2 , - 
C(=NR 2 )N(R 2 )2, -C(=NCN)N(R 2 )2, -C(=NC(0)R 2 )N(R 2 )2, 
25 C(=NS02R 2 )N(R 2 )2, -C(=NM)2)NR 2 heteroaryl, 

(CH 2 ) n C02R 2 -C(=0)N(R2)2, -C(=S)N(R 2 ) 2 , -C(=0)R 2 , 2,2,2- 
trifluoroethyl, 3,3,3-trifluoropropyl, (CH2)t cyclopropyl, or 
R4 and R 5 may be taken together to form -(CH2)d"L»a(CH2)e~ 
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where L a is -C(R 2 )2-, -0-, -S(0) m - or -N(R 2 )-, d and e are 

independently 1 to 3, said heteroaryl and R 2 optionally 
. substituted with 1-3 groups of Ci-6 alkyl, 1-7 halo, N(R2) 2 , 
"""OR 2 N(R 2 )C(0)R 2 , C(0)N(R 2 ), OC(0)R 2 , S(0) m R2, CF3, 
5 OCF3, NO2, N(R 2 )C(0)(R 2 ), N(R 2 )G(0)N(R2)2, C(0)OR 2 , 

C(G)N(R 2 )2, S02N(R 2 )2, N(R 2 )S02R 2 , or methylenedioxy; 

and the heteroaryl is pyridyl, imidazolyl, pyrimidinyl, 

thiazolyl or pyrazinyl; 

10 E is selected from the group consisting of -SO2-, -CO(C(R 2 )2)n-> - 

C(=N-CN)-, -C(=N-N02)- and -C(=N-S02N(R 2 )2)-; 

R9 & RlO are independently H, Ci-8 alkyl or may be taken together to 

form a C5-8 cyclic ring, which can Optionally be substituted 
15 by 1-5 halogen, OR 2 or S(0) m R 2 ; 

B is selected from the group consisting of a noncyclic or 

heterocyclic selected from the group consisting of 



25 



i-V~)K fO-i-; and 



20 R R 



where attachment points are indicated by lines vs/ external to the rings 
and to the open ring which are optionally substituted by C1-C6 alkyl and 
where R 2 and (CH2)q are described above; 

Gis N,CHorC=; 

Y is -C(O)-, -SO2-, -C(ORll)=, -C(SRll)=, -C(NRll)=, =N-, 

N(RH)-, =NC(0)-, or -C(Rl.l)2-; 



30 
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Xis -N(RllK =N-, =N-C(Rll)2-, -N(Rll)C(Rll)2-, -0-, 

-0-C(R 1:L )2-, -S-, -S-C(Rll)2- or C(RH)2; 

Rll is % Ci -C8 alkyl, CF3, CH2CF3, -(CH2)pOR 2 , -(CH2)pN(R2)2, 

5 (CH2)pN(R2)C(0)N(R2)2,-(CH2)pN(R 2 )C(0)R2,(CH2)2 
heteroaryl, (CH2)pN(R2)S02Ci-C4 alkyl, - 
(CH2)pC(0)N(R2) 2 , or -(CH2)pC(0)0R2 where heteroaryl is 

tetrazole, oxadiazole, imidazole or triazole which are 
optionally substituted with R 2 , OR 2 , CF3 or N(R 2 )2 and 

10 where p is 0-3; 

A is a fused aryl or heteroaryl group 1-4 atoms of which are 

heteroatoms of N, O and/or S; cycloalkyl; or heterocycloalkyl 
group, 1-3 atoms of which are heteroatoms N, O and/or S, 

.15 said aryl, heteroaryl* cycloalkyl or heterocycloalkyl group 

containing from 5 to 10 atoms and being optionally 
substituted with 1-3 groups of C1-C6 alkyl, halogen, -OR 2 , 
N(R 2 )2, methylenedioxy, -S(0) m R 2 , -CF3, -OCF3, nitro, - 
N(R 2 )C(0)(R 2 ), -C(0)OR2 -C(0)N(R 2 )2, -lH-tetrazol-5-yl, - 

20 S02N(R2)2, -N(R2)S02 phenyl, N(R2)C(0)N(R 2 ) or - 

N(R 2 )S02R 2 , and in the case where regioisomers are 
present, all are included; 

k is an integer from 0 to 1, such that when k is 0, Q is attached directly to 
25 22; 

m is an integer from 0 to 2; ^ 

n is an integer from 0 to 3; 

30 

q is an integer from 0 to 3; and 



t is an integer from 0 to 3. 
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19. A compound according to Claim 1 represented by 



structural formula Ic: 



R 1 — CT— N-E-N^ J—G^X 

c=o 



( R, i)r- Q - R 

w 

Formula Ic 



or a pharmaceutical^ acceptable salt or hydrate thereof, 
wherein: 

10 Rl is selected from the group consisting of: Ci-Cio alkyl, aryl, 

aryl : (Ci-C6 alkyl), (C3-C7 cycloalkyl)(Ci-C6 alkyl)-, (C1-C5 
alkyl)-0-(Ci-C5 alkyl)-, and aiyl(Co-C5 alkyl)-0-(Ci-C5 
alkyl)-, where R 2 and alkyl may be further substituted by 1 
to 5 halogen, S(0) m R 2a , 1 to 3 of OR 2a or C(0)OR 2a , and 

15 aryl is selected from: phenyl, naphthyl, biphenyl, 

quinolinyl, isoquinolinyl, indolyl, azaindole, pyridyl, 
benzothienyl, benzofuranyl, thiazolyl, and benzimidazolyl, 
and where the aryl is unsubstituted or substituted with a 
substitutent selected from: 1 to 3 of C1-C6 alkyl, 1 to 3 of 

20 halogen, 1 to 2 of^OR 2 , methylenedioxy, -S(0)mR 2 > 1 to 2 of - 

CF3, -OCF3, nitro, -N(R 2 )C(0)(R 2 ), -C(0)OR 2 , - 
C(0)N(R 2 )(R2), -lH-tetrazol-5-yl, -S02N(R 2 )(R 2 ), -N(R 2 )S02 
phenyl, or 
-N(R2)S02R 2 ; 



25 



R 2 is selected from: hydrogen, Ci-Cs alkyl, (CH2)t aryl, and C3- 

C7 cycloalkyl, and where two C1-C6 alkyl groups are 
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present on one atom, they optionally are joined to form a C3- 
C8 cyclic ring, optionally including oxygen, sulfur or NR^ a , 
where R^ a is hydrogen, or C1-C6 alkyl, optionally 
substituted by hydroxyl; 

selected from the group consisting of hydrogen and C1-C3 
alkyl, said alkyl optionally substituted by hydroxyl; 

selected from the group consisting of -O-, -CH2-,-CHR 2 k- 
and -NR 2 ^, when Z 2 is NR 2 ^ it can optionally be linked to 
R1 c , Q and/or W to form a C5-8 cyclic ring; 

selected from hydrogen, Ci-Cs alkyl, (CH2)t aryl, 
-(CH 2 ) n C02R 2 , -(CH2)nCON(R2) 2 , -(CH 2 ) n OH, (CH 2 ) n CF3, 
(CH2)t heteroaryl or -(CH2) n OR 2 ; 

selected from the group consisting of hydrogen and C1-C8 
alkyl; 

selected from the group consisting of: hydrogen, Cl-Cs 
alkyl, (CH2)t aryl, -(CH 2 )qC(0)0R2, -(CH2)qOR2, - 
(CH 2 )qOC(0)R2, -(CH 2 )qC(0)R2, -(CH2)qC(0)(CH2)taiyl, - 
(CH 2 )qC(0)N(R2) 2 , -(CH2)qN(R2)C(0)R2, - 
(CH2)qN(R2)S02R 2 , -(CH 2 ) q N(R2)C(0)N(R2) 2 , - 
(CH2)qOC(0)N(R2) 2 , -(CH2)qN(R2)C(0)OR 2 , - 
(CH 2 )qN(R2)S02N(R2) 2 , -(CH 2 ) q S(0) m R 2 and (CH 2 )t 
heteroaryl whergjthe heteroaryl is preferably letrazole, 
oxadiazole, thiadiazole, triazole or pyrazine, which is 
optionally substituted with R 2 , N(R 2 )2 and OR 2 , where R 2 , 
(CH2)q and (CH2)t are ptionally substituted with 1 to 2 C1-C4 

alkyl, OR 2 , C(0)OR 2 , 1-3 halo and said aryl is optionally 
substituted with 1 to 3 halogen, -OR 2 , -C0N(R 2 )2, -C(0)OR 2 , 
C1-C4 alkyl, -S(0) m R 2 N(R 2 )2, CF3 or lH-tetrazol-5-yl; 
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Qis 



15 



25 



(CH 2 )— V-(CH 2 ) y — or — (CH 2 )— V-(CH 2 ) y -C- 

R 7a 



5 where x and y are independently 0, 1, 2, 3; 
Vis 




0 ■■ o 



said the aromatic or non aromatic ring can be optionally substituted 
10 with 1 to 2 R 2 1 to 3 halogen, -OR 2 , -CON(R2) 2j -C(0)OR 2 , C1-C4 alkyl, 
S(0) m R 2 N(R 2 )2, CF3 or lH-tetrazol-5-yl, and in the case where 
diastereo- or regio- isomers are present, all are included; 



R? and R? a are independently trifluoromethyl or R 2 ; 
R8is 

R 4 
R 5 . • 



R4 and R& are independently selected from the group consisting of R 2 , 
20 2,2,2-trifluoroethyl, 3,3,3-trifluoropropyl, (CH2-)t 

cyclopropyl or (CH2)nC02R 2 ; 

E is selected from the group consisting of -SO2-, -CO-, -C(=N- 

CN)-, -C(=N-N02)- and -C(=N-S02NH2)-; 



R9 and RlO are independently H or Ci_8 alkyl; 
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//V 

G is N, CH or C=; 

Y is _-C(0)-, -SO2-, -C(ORH)=, -C(SRl 1 )=, -C(NRH)=, =N-, 
N(R n )-, =NC(0)-, or -C(Rll)2-; 

X is -N(Rll)-, =N-, =N-C(Rll)2-, -N(RH)C(R 11 )2-, -0-, 

-0-C(Rll)2-, -S-, -S-C(Rll)2- or C(RH)2; 



Rllis H,Ci-C8alkyl,CF3,CH2CF3,-(CH2)pOR2,-(CH2)pN(R2) 2 , 
10 (CH2)pN(R2)C(0)N(R2) 2 , -(CH2) p N(R2)C(0)R 2 , (CH2>2 

heteroaryl, (CH2)pN(R2)S02Ci-C4 alkyl, - 
(CH2)pC(0)N(R2)2, or -(CH2)pC(0)OR2 where heteroaryl is 

tetrazole, oxadiazole, imidazole or triazole which are 
optionally substituted with R 2 , OR 2 , CF3 or N(R 2 )2 and 

15 where pis 0-3; 

A is a fused aryl or heteroaryl group 1-4 atoms of which are 

heteroatoms of N, O and/or S; cycloalkyl; or heterpcycloalkyl 
group, 1-3 atoms of which are heteroatomseteroatoms N, O 

20 and/or S, said aryl, heteroaryl, cycloalkyl or 

heterocycloalkyl group containing from 5 to 10 atoms and 
being optionally substituted with 1-3 groups of C1-C6 alkyl, 
halogen, -OR 2 , N(R 2 )2, methylenediojgr, -S(0) m R 2 , -CF3, - 
OCF3, nitro, -N(R 2 )C(6)(R2), -C(0)OR 2 , -C(0)N(R 2 )2, -1H- 

25 tetrazol-5-yl, -S02N(R 2 )2, -N(R2)S02 phenyl, 

N(R 2 )C(0)N(R 2 ) or -N(R 2 )S02R 2 , and in the case where 
regioisomers arejjresent, all are included; . 

k is an integer from 0 to 1, such that when k is 0, Q is attached directly to 
30 Z2; 

m is an integer from 0 to 2; 



n is an integer from 0 to 3; 

35 
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q is an integer from 0 to 3; and 

t is an integer from 0 to 3. 

5 20. A compound according to Claim 1 having the 

Formula Id: 



H 



R 1 - 



H 

i 



-ON-E-N 





c=o 

R 2b N 




Q R £ 



10 



H M/k 

w 

Formula Id 

or a pharmaceutical^ acceptable salt or hydrate thereof, 
wherein 



r! is selected from the group consisting of: 



15 








1/CH 2 - 



CH C 
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H H H 




and 



where the aryl is unsubstituted or substituted with a substitutent 
selected from: 1 to 3 of Cl-C6 alkyl, 1 to 3 of halogen, 1 to 2 of -OR 2 , 
methylenedioxy, -S(0) m R 2 , 1 to 2 of -CF3, -OCF3, nitro, -N(R 2 )G(0)(R2), - 
5 C(0)OR 2 , -C(0)N(R 2 )(R 2 ), -lH-tetrazol-5-yl, -S02N(R 2 )(R 2 ), -N(R 2 )S02 
phenyl, or -N(R 2 )S02R 2 ; 

R 2 is selected from: hydrogen, methyl, ethyl, propyl, isopropyl, 

butyl, isobutyl, t-butyl; 




10 W 
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and the phenyl or cycloalkyl groups can be optionally substituted with 1 
to 2 R2, 1 to 3 halogen, -OR 2 , -CON(R 2 )2, -C(0)OR 2 , C1-C4 alkyl, - 
S(0)mR 2 , N(R 2 )2, or CF3; and in the case where diastereo- or regio- 
isomers are present, all are included; 



10 Wis 



selected from the group consisting of: hydrogen, C1-C4 
alkyl or (CH2)qC(0)OR 2 ; 



R7 and R 7a are independently trifluoromethyl or R 2 ; 



15 R2bis 



selected from hydrogen, C1-C4 alkyl ,(CH2)nCF3 or (CH2)t 
heteroaryl; 



Eis 

20 



selected from the^jroup consisting of -CO-, -C(p=N-CN)-, and 
-SO2-; 
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where the aromatic can be optionally substituted with 1-3 
5 groups of C1-C6 alkyl, halogen, -OR 2 , N(R 2 )2, 

methylenedioxy, -S(0) m R 2 , -CF3, -OCF3, nitro, - 
N(R2)C(0)(R2), -C(0)OR2, -C(0)N(R2)2, -lH-tetrazol-5-yl, - 
S02N(R2)2, -N(R2)S02 phenyl, N(R 2 )C(0)N(R2) or - 
N(R2)S02R 2 ; 

10 Rll is H, Ci -C8 alkyl, CF3, CH2CF3, -(CH 2 ) p OR2, -(CH2) p N(R2) 2 , 
(CH2)pN(R2)C(0)N(R2) 2 , -(CH2)pN(R2)G(0)R2, (CH2)p 
heteroaryl, (CH2)pN(R2)S02Ci-C4 alkyl, - 
(CH 2 )pC(0)N(R2) 2 , or -(CH2)pC(0)OR2 where heteroaryl is 

tetrazole, oxadiazole, imidazole or triazole which are 
1 5 optionally substituted with R 2 , OR 2 , CF3 or N(R 2 )2 and 

where p is 0-3; 



20 



m is an integer from 0 to 2; 
n is an integer from 0 to 3; and 
q is an integer from 0 to 3. 
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21. A compound according to Claim 1 or a 
pharmaceutically acceptable salt or hydrate thereof, which is selected 
from: 



, . 

H HN 

Uv NH 2 


<xnr J 

H HN 

L^^NMe 2 


O H 

H HN 


O H 

H HN 


i h rW> 

H MeN^ 

l^^Js^NHa and 


0 H 
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22. A compound according to Claim 1, or a 
pharmaceutical^ acceptable salt or hydrate thereof, depicted in Table I 
below: *~ 



H 



rOO 

u < 

n diamine 



X 


Y 


diamine 


H 


H 


trans 


H 


H 




H 


H 


HN ^ / 0 ^ NH2 


H 


H 




H 


H 


f-BuO v J K^J 
O 


H 


H 




H 


H 




H 


H 


,oXT NH2 



H 



HN'^ Vs j^J^NMeH 
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H 


H 




H 






H 


H 
H 




H 


H 


^JsJ-^^J^ NH 2 




jj- 




H 


H 




H 


H 


HN Tjl 


H 


H 


CH 3 


H 


H 


n IN 


H 


H 


/--{~>-'NH 2 

N — y 


H 


H 




H 


H 


)"NMe 2 
HN > — ' 


H 


H 


V"NH 
HN N — ' N — 
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H 


H 


Me0 2 Q 4/ — \ 

y\ )-.NH 2 
HN N — ' 


H 


_ H 


n N - 


H 


H 




H 


CI 




ethyl 


H 




TT 

H 


r 




ethyl 


H 


HN'" V |^jj<""' NH 2 


H 


H 


^/-W >"V^ 


— H 






H 


H 
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23. A compound according to Claim 1, or a 
pharmaceutically acceptable salt or hydrate thereof, depicted in Table II 
below: 



CH 3 



CUT 



H diamine 
diamine 

NH 2 




kA^NH 2 



HN 

Me0 2 Q. 





NH 2 
.'NH 2 



HN 

Me0 2 C /~~\ 

W )-«NH 2 
HN A — / 

24. A method of treating diabetes disease in a mammal 
in need of such treatment, which comprises administering to said 

10 mammal an effective amountt>f a somatostatin agonist. 

25. A method of treating diabetes disease in a mammal 
in need of such treatment, which comprises administering to said 
mammal an effective amount of a somatostatin agonist of Claim 1. 

15 

26. A method of treating diabetes disease in a mammal 
in need of such treatment, which comprises administering to said 
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mammal an effective amount of an orally active somatostatin agonist of 
Claim 1. 

§7. A method of treating acromegaly in a mammal in 
5 need of such treatment, which comprises administering to said 
mammal an effective amount of a somatostatin agonist of Claim 1. 

28. A method of treating restenosis in a mammal in need 
of such treatment, which comprises administering to said mammal an 

10 effective amount of a somatostatin agonist of Claim 1. 

29. A method of treating or preventing depression in a 
mammal in need of such treatment, which comprises administering to 
said mammal an effective amount of a somatostatin agonist. 

15 " 

30. A method of treating or preventing depression in a 
mammal in need of such treatment, which comprises administering to 
said mammal an effective amount of a somatostatin agonist of Claim 1. 

10 31. A method of treating cancer in a mammal in need of 

such treatment which comprises administering to such mammal an 
effective amount of a somatostatin agonist of claim 1. 

32. A method of treating irritable bowel syndrome in a 
25 mammal in need of such treatment which comprises administering to 

such mammal an effective amount of a somatostatin agonist of claim 1. 

33. A method of treating pain in a mammal in need of 
such treatment which comprises administering to such mammal an 

30 effective amount of a somatostatin agonist of claim 1. 



34. A method of treating diabetic retinopathy in a 
mammal in need of such treatment which comprises administering to 
such mammal an effective amount of a somatostatin agonist of claim 1. 
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35. A pharmaceutical composition comprising a 
compound according to claim 1 and a pharmaceutical^ acceptable 
carrier. _ 



INTERNATIONAL SEARCH REPORT 



international application No. 
PCT/US98/06465 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(6) :Pleasc See Extra Sheet. 

US CL :Please See Extra Sheet 
According to International Patent Classification (IPC) or to both national classification and IPC 


R FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
U.S. : Please See Extra Sheet 


Documentation searched othertEan minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms . used) 

CAS-structure 
APS— imagine 

dialog— samotastatin agonists 


C DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document* with indication, where appropriate, of the relevant passages 


jvcicvani id cioim pio* 


A 


US 4,242,347 A (HUEBNER) 30 December 1980, see entire 
document. 


1-35 


A 


US 4,310,518 A (FREIDINGER et al.) 12 January 1982, see entire 
document. 


1-35 


A 


US 5,360,807 A (JANSSENS et al.) 01 November 1994, see entire 
document. 


1-35 


A 


Chem. Abstr., Vol. 119, No. 23, 06 December 1993 (Columbus, 
OH, USA), page 69, column 1, the abstract No. 119:241372d, 
CAVANAK, T. et al. Treating breast cancer with somatostatin 
analogs'. Pat. Specif. (Aust.) AU 639,371. 


1-35 


X Further documents are listed in the continuation of Box C. 


| | See patent family annex. 




• Special categoric* of cited docuro enta: 

"A* document defining the general state of the art which is not coiuidjued 
to be of particular relevance 

"E* earlier document published on or after tho international filing data 

*L* document which may throw doubts on priority claim (i) or which b 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"0* document referring to an oral disclosure, use, exhibition or other 
means 

"P* document published prior to the international filing date but later than 
the priority date claimed 


"T" later document publbhed after (he international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X* document of particular relevance; the claimed invention cannot ba 
considered novel or cannot be considered to involve an inventive step 
when the document ta taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the, document is 
combined with one or mora other such documents, such combination 
being obvious to a person skilled in the art 

*&.* document member of the same patent family 


Date of the actual completion of the international search 
05 JUNE 1998 


Date of mailing of the international search report 

H AUG ms 


Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington. DC. 20231 


Authorized officer '/*~*\ /2~ 

CEL1A CHANG V V^iy f+/\ 
Tftlnnhone No. 003* ~* 



1 





International, application No. 
PCT/US98/06465 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A,P 


Chem. Abstr. Vol. 128, No. 2, 12 January 1998 (Columbus, OH, 
USA), page 386, column, 1 the abstract No. 128:13436h, 
MACCOSS A M. et al. 'Preparation of tryptophan urea derivatives 
as tachykinfrr receptor antagonists' Brit UK Pat. Appl. GB 
2,311,532, 06 June 1996. 


1-35 


A,E 


Chem. abstr. Vol. 128, No. 19, 11 May 1998, (Columbus OH 
USA) page 604, column 2, the abstract No. 1 28:230701 v, 
RUDOLF, K. et al. Treparation of varied aminoacids as 
calcitonin gene-related peptide antagonists in pharmaceutical 
compositions. Gen. Offen. DE 19,636,623, 
10 September 1996. 


1-35 

• ■ 



Form PCT/ISA/210 (continuation of second shectXJuly 1992)* 



